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PREFACE. 


^^ONCERNING  tlie  iaii)MNrtaBee  and  iadeedl  tlie  necessity  of 
^^  education  and  instruction  in  general,  ene  opinion  alone  has 
beien  expressed,  by  men  of  enlightened  understandings  and  usi 
virtuous  and  benencent  dispositions,  in  every  age  of  the  vrorUli 
In  ^o  qu£irter  of  tbe  gjk>be  however,  and  at  no  epoch  have  the 
benefits  of  educutioji  been  more  justly  appreciated,  nor  moie 
iK&tensively  perceived  than  in  these  islands,  and  at  the  present 
time.  For  these  signal  benefits  and  advantages  various  cauSet 
fipigbt  be  assigned :  but  it  is  to  the  liberal  and  manly  spirit  of  the 
religious  systems  we  profess,  and  of  the  political  constitution  under 
ivbieh  we  live,  that  the  advantages  we  enjoy  ave  principally  to  be 
^j^cribed. 

In  preparing  for  the  public  eye  the  following  work,  it  has  been 

ibe  purpose  of  the  proprietor,  and  the  study  of-  the  editor,    to 

^  present  to  the  reader,  within  a  moderate  compass  of  we  wA 

^  txfem^t  a  general  introduction  tio  knowledge,  founded  on  accurate 

^  pnnciple^,  and  appliciaUe  to  irark>uB  businesses  and  occupations  in 

I  (prdinarv  life,     fn  the  exiecutieo  of  this  design  it  has  been  dcsemed 

^  Adviseable  to  deviate,  in  some  material  points,  ff^mk  the  mode 

generally  adopted  in  the  composition  of  similar  works.    Cases  do 

certainly  occur, .  and  instances   may  certainly  be  produced,   of 

persons  who,  by  mere  mechanical  address  and  imitation,  have 

acqumed  great  skiU  aad  reputation  in  important  paits  of  science 

43  well  as  of  art.    Such  proficiency  was  certainly  neither  foanded 

nor  acquired  on  genuine  scientific  principles.    Prodigies  of  this 

hind  mai^  justly  excite  out  admiration,  and  stimulate  4Mir  ambition : 

but  this  is  noit  tbe  way  nor  the  process  by  which  ttie  gnat  body  0f 

mai4wd  attain  knowleilge  and  celebrity.    The  yoiOh  who^  dis* 

daining  to  follow  the  leogtliened  aiid  arduous  path,  which  condadls 

the  traveller  i^p  the  mountain  of  knowledge  and  tiruth,  should  at* 

tempt  at  once  to  bound  from  its  base  to  its  summit,  would  speedi^ 

/Bonvinoe  the  world  that  be  was  equity  devoid  of  common  undet- 

stajidipg  as  of  the  talents  and  genius  ^jf  the  model  of  his  ptetendejl 

imitation. 

Fitf-  these  fipipaidiaiitiflns  it  has  been  resgt^gd  to  lay  before  the 


I 
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reader  of  the  present  work,  in  plain,  direct,  and  intelligible  language, 
not  ouly  the  rules  and  practice!  peculiar  to  each  branch  of  in!»t ruc- 
tion, but  in  a  special  manner  the  original  fiicts,  principles  and 
maxims  on  which  those  rules  and  practices  are  established.  Care 
has  besides  been  bestowed  on  the  explanation  of  every  expression 
or  word,  of  which  the  meaning  might  not  be  obvious  to  the  gene^ 
rality  of  readers.  Dictionaries  of  arts  and  sciences  are  not  always 
at  our  command :  nor  are  we  always  disposed  to  interrupt  our 
course  of  reading,  for  the  purpose  of  consulting  them.  The  con* 
sequence  is  that  m^iy  a  reader  may  rise  from  his  book,  with  a  charge 
of  words  of  which  he  has  no  distinct  conception ;.  and  that  he  i$  in 
danger  of  imagining  himself  acquainted  with  the  nature  and  pro* 
perties  of  things;  while  in  fact  he  has  only  amassed  a  number  of 
their  names. 

In  elementary  publications  on  the  general  principles  of  instruc- 
tion, little  novelty  in  the  matter  they  contain  can,  at  this  late  day 
pf  the  world,  be  expected :  it  is  therefore  in  the  propriety  and 
fpompleteuess  of  distribution  of  the  several  subjects,  in  the 
plainness  and  perspicuity  with  which  each  is  handled,  and  in  the 
aptness  with  which  each  is  illustrated  and  applied  to  the  purposes, 
of  life,  that  a  work  of  this  sort  can  found  any  claim  to  public 
favour.  Utility  in  its  legitimate  signification  ought  to  be  the 
pbject  of  every  work  professing  to  instruct :  but  with  utility  enter* 
lainm^nt  is  perfectly  compatible.  These  purposes  have  therefore 
been  combined  in  the  following  pages ;  takmg  special  care  however 
that  the  usei\il  shall  never  become  subordinate  to  the  agreeable. 

That  persons  who  have  made  some  progress  in  life,  without  the 
advantage  of  much  education,  are  consequently  to  be  considered 
and  treated  as  deficient  in  understanding,  in  fact  as  overgrown 
children,  is  an  opinion  but  too  generally  entertained.  It  is  neverthe* 
less  equally  unfounded  in  practical  lire,  and  insulting  to  the  objects 
of  it.  In  the  present  work  the  reader,  whatever  may  be  his  station 
or  his  acquirements,  is.  beheld  with  much  more  respept :  he  is 
regarded  as  not  on^  willing  but  desirous  and  able  to  learn ;  and 
on  tfiis  consideration  pains  are  taken,  not  merely  to  tell  him  what 
be  is  to  do,  but  why  he  is  to  do  it :  be  has  not  only  the  practice, 
but  the  origin  and  principles  of  each  branch  of  knowledge,  with 
.their  application  and  utility  in  business,  laid  before  him. 

By  attention  to  knowledge  when  conveyed  in  regular  systematic 

:order,  we  acquire  not  merely  the  knowledge  there  conveyed,  but 

.also  a  matter  of  far  liiglier  importance.    Wc  learn  to  think  and 

reason  on  rational  grouuds,  and  in  that  particular  order  by  whicb 

our  progress  is  at  once  facilitated  and  secured.    It  is  in  this  point 

of  view  that  an  introduction  to  general  knowledge,  or  even  the 

.kistructious  of  a  living  teacher,  can  be  rendered  the  most  service* 

.able  to  the  student.     From  these  he  may  learn  the  first  principles 

.and  properties  of  any  branch  of  science  or  art ;  its  divisions  and 

uses,  primary  and  subordinate.     It  is  however,  only  by  stedfastly 

oursuing  tlie  path  pointed  out  to  him  by  his  instructors,  into  aU 

its  variety  of  tendencies  and  objects,  that  the  student  can  hope  to 

.j|equiie  a  ^tock  of  informationi  sufficient  to  enable  him  to  acqui| 


himself  in  life  "^ith  credit  and  comfort  to  lumself,  or  ivith.adtanliqjt 
to  his  fellow-creatures. 

Of  the  nature  and  distribution  of  the  present  publiqation  an 
idea  may  be  formed  from  the  following  table  of  contentit* .  With 
respect  to  the  selection  of  subjects  it  must  be  suthcient  to  say,  that 
.    those  introduced  seem  to  be  the  best  adapted  for  the  generality  .of 
readers,  in  the  British  public ;  and  few  readers  will  be  fouiid  whfl^ 
although  they  have  no  direct  call,  will  have  no  curiosity  at  least  to 
'  inquire  into   the  nature  of  sundry   departments  of  knowledge^ 
hitherto  unnoticed  in  siniilai  works,  and  indeed  confined  to  the  use 
of  persons  in  particular  situations  and  professions  in  life.     Of  this 
description  is  the  12th  chapter  on  Navigation,  a  subject  not  only 
in  itself  of  the  very  first  importance  to  the  members  of  the  Britisk 
empire,  but  capable,  when  treated  at  proper  lengthy  of  being 
rendered  peculiarly  interesting  to  many  other  classes  of  readar^ 
'  besides  that  of  mariners. 
.    The  principles  of  En^ish  grammar  are  stated  at  greater  length 
than  has  usually  been  done  in  works  of  this  sort ;  for  this  plain  but 
powerful  reason,  that  it  is  absolutely  impossible,  in  a  brief  con* 
densed  shape,  to  put  the  student  in  possession  of  those  principles^ 
cambiued  with  the  multiplied  irrcgularities,^  defects,  andred^ndanf 
cies,  by  which  they  are  modified.    These  deviations  from  gram«> 
mistical  and  philosophical  accuracy  are,  in  Euglish,  not  only  nume^ 
.   reus,  but  highly  important.     Without  entering  therefore  at  soma 
^  length  into  the  peculiarities  of  the  language,  justice  cannot  be  done 

^  to  the  reacler*s  expectatioas  of  instruction;  nor  can  he  be  duly 

prepared  to  si>eak  and  writes  or  even  to  read  his  mother-tongue 
with  propriety.  : 

On  the  modes  andMrnnleraents  of  writing  in  general,  and  on  the' 
uses  of  writing  in  common  life,  tlie  observations  are  ample  and 
practical.     In  conversation  many  improprieties  of  expression  pa^ 
-  .  ^  tiff  unnoticed,    la  written  language  however,    the  reverse  must 

happen^  when  improprieties  are  presented  to  the  eye  as  w^ell  as  to 
the  ear,  and  no  mistakes  in  grammatical  arrangement,  or  even  in 
common  speilingi  can  possibly  escape  detection  and  censure.  Thl^ 
directions  for  drawing  up  letters,  memorials,  &c.  aie  the  result  of 
personal  experience  in  public  life.  •, 

The  chapter  on  arithmetic  is  so  comprehensive^  and  the  grounds 
and  reasons  assigned  for'  the  methods  of  calculation,  recomuiei|de4( 
in  each  branch  of  that  easentially  important  subjfct*  are  stated 
with  so  much  simplicity,  that  tlie  student  must  perceive  the  great 
k  pbject  has  been,  not  to  load  bis  memory  witJi  rules  for  which  he 

can  discover  no  foundation,  but  to  enlighten  his  mind*  and  thereby 

/    to  excite  him  to  make  still  greater  progress  in  a  part  of  education^ 

without  some  portion  of  which,  human  society .  cannot  possibly 

exist. 

The  4th  and  6tb  chapters  contain  popular  explanations  of  tw<^ 
application^  of  arithmetic,  most  curious  and  attractive,  iq  tliem^, 
selves,  and  indispentibly  necessary  in  many. important  parts *o^' 
computation.     By  observing  the  several  steps  of  an  algebraic  caU 
^u)'d$iou,  we  perceive  the  nature  and  cficcts  of  many  primary 


tmimHiHls  in  t^miBtnA  fttiflimetie.  tJnleM  be  aratt  htvoAfottht 
admirable  invention  of  logarithms,  tbe  practical  geometrician,  the 
aarf^^or  of  land,  the  geographer,  tlie  astronomer,  and  above  all 
ttm  navigator,  will  in  his  neeessary  domputattona  be  involved  m 
OfN^ratlons  so  complicated  and  tedious^  that  few  individuals  indeed 
can  be  found  sufficiently  accurate,  or  even  couragc^ou's  to  engage 
iHlhem. 

In  chapter  9  the  reader  will  find  explanations  and  spedmens 
4if  mercantile  affairs  and  accounts,  sufficiently  diversified  to  enable 
Irim  to  form  a  system  adapted  to  bis  own  particular  traasactionir, 
Tbe  samples  of  regular  books  are  drawn  from  the  modern  practice 
of  mercantile  houses  in  London ;  and  may,  by  a  little  consideration, 
hit  employed  in  transactions  of  much  less  extent  and  variety. 
The  explanations  of  terms  occurring  in  commercial  language  will 
be  Ibund  peculiarly  useful. 

On  geometry,  to  M'hich  tbe  7th  division  of  the  work  is  devoted, 
BO  much  is  stated  in  its  proper  place,  as  to  render  unnecessary  any 
fiirther  illustmtiou  or  recommendation  at  present  To  pracbcal 
^NMnetry,  and  to  measurement  of  superficial  and  soKd  bodies,  and 
OT  the  work  performed*  by  tradesmen  of  difierenl  classes,  a  simikir 
Mnkark  may  be  applied.  Gauging  it  is  true,  and  land-surveying, 
described  and  illustrated  in  chapters  10  and  11,  are  only  modi* 
flcations  of  the  practice  of  mensuration.  In  their  application  how- 
tver^  matters  are  taken  into  consideration,  sufficiently  various  and 
laiportant,  to  entitle  those  branches  to  distinct  sections  in  the  work. 
The  scheme  of  a  piece  of  land,  shown  in  Fig.  86,  page  280,  con* 
tains  eve'ry  variety  of 'figure  and  boundary  usually  occurring  in 
practical  surveying :  and  the  rules  for  computing  its  content  may 
easily  be  applied  in  aH  other  cases. 

Of  the  important  and  interesting  subject  touched  on  in  chapter 
12,  viz.  navigation,  notice  has  already  been  taken.  It  has  been 
treated,  as  finr  as  the  limits  of  the  work  would  allow,  in  a  plain  and 
popular  ^y ;  and  very  imperfect  as  that  brief  sketch  must  be,  it 
tliay  excite  curiosity  to  go  deeper  into  the  study  of  a  branch  of 
.  knowledge  tn  which  geometrical  theorv  and  mechanicat  practice 
Un  more  poweHullv  and  more  usefully  combined,  than  in  any 
cfQifit  application  of  knowledge  to  the  benefit  of  human  affairs. 

On  geographv  so  amply  explained  in  chap.  13,  it  is  unnecessary 
to  say  more,  than  that  it  is  formed  on  the  best  authorities,  cor* 
rected  by  considerable  personal  observations  of  the  editor  himself 
dver  the  principal  regions  of  Europe.  In  the  present  unsettled 
Mata  of  the  continent,  the  reader  will  candidly  pass  over  any  dis* 
agreement  he  raav  discover,  between  the  political  situation  of 
countries  as  described,  and  as  existing  when  the  book  arrives  at 
his  bands.  On  tbe  accuracy  of  the  tables  of  latitude  aud  longitude, 
of  the  tide?^  &c.  full  reliance  may  be  placed.  Later  and  more 
accurate  observation  on  the^e  subj^s  may  nevertheless  render 
^nbsequent  alterations  requisite. 

To  hava  entered  fully  and  systematically  on  the  subjects  of 
astronomy  and  chronology,  noticed  in  the  14th  chapter,  would 
have  presupposed  in  the  generality  of  readers  an  aequaratance  with  . 


PRBFAOB.J  V 

Hriottf  4e|Mitiiieiit«  of  geometry  and  nstanil  phOotODlif  ^  tut  mom 
extended  Uian  ought  feasooaMy  to  be  expected,  rrom  what  it 
introduced  however,  on  those  two  important  topics,  a  general  bat 
not  unsatisfactory  idea  of  them  may  be  obtained.  Tbt  chrono- 
logical table  of  remarkable  events  is  selected  from  writings  of 
established  character. 

The  last  division  of  the  volume  is  occupied  in  observations  and 
illustrations  of  drawing  or  designing,  including  the  principles  of 
perspective,  by  which  every  part  of  a  human  figure,  a  buildin|L 
or  a  landscape,  is  represented  in  its.  due  relative  positimi,  magUK 
tude,  and  colour.  By  attentive  consideration  ot  what  is  tl^io 
stated,  particularly  with  a  reference  to  the  excellent  examples  with 
which  tne  work  is  embellished  from  the  pencil  of  Mr,  Cra^f^  the 
student  will  soon  be  qualified  to  address  himself  to  works  in  which 
drawing,  in  its  several  branches,  is  taught  at  proper  length;  and 
thus  be  prepared  to  resort  to  the  study  of  the  works  of  nature^  tike 
original  and  inialiible  instructress  in  the  graphic  art. 

Such  are  in  general  the  subjects  treated  in  the  piiesent  work» 
forming  a  system  of  instruction  adapted  to  the  circumstances  and 
wants,  and  addressed  to  the  understandings  of  the  younger  and. 
less  informed  classes  of  the  British  empire.  Another  work  of  a 
similar  construction  is  now  however  preparing  for  the  press,  for 
the  assistance  of  persons  of  more  advanced  acquirements,  already 
engaged  or  preparing  to  engage  in  the  occupations  and  bnsinesa 
of  active  life.  Concerning  the  subjects  to  be  discussed  in  that 
publication  it  will  be  sufficient  at  present  to  inform  the  reader  tha^ 
beginnina  with  the  earliest,  the  most  important  of  all  the  wrUt  thai 
of  the  kmibmuimimf  treated  at  some  length  both  in  theory  and 
practice,  he  will  be  conducted  through  mecAoatri,  hydratiaiies, 
pneumaiies,  op<tc#>  eUctnetiy^  ckemisirff^  A*c.  with  their,  application 
in  various  ways  to  the  uses  of  life.  BUachmg^  dymr,  twmumrf 
working  m  meials^  Sfc.  the  occupations  of  the  ar^tectj  the 
earpenier,  Sfe.  ptmth^;,  engravinff,  sca/jplnrr,  j-c.  are  among  the 
articles  preparing  for  the  publication  now  announced.  Plates  will 
be  added,  exhibiting  correct  representations  of  some  of  the  most 
valuable  machines  and  instruments,  employed  in  agriculture  and 
natural  philosophy.  The  appearance  of  this  secood  vroik  will  be 
duly  notified  to  the  public,  on  a  iiiture  oocasion. 

London,      ) 
May,  1816. ) 
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ENGUSH  LANGUAGE  AND  GRAMMAR. 
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BT  langaag«  in  genenl  we  .re  enabled  to  cominimie.te  M, 
to  another  our  ideas  and  feelings,  either  in  •  conversatioQ  or  w 
wtidng.  Conversadffli  furnishes  us  with  informatioD  in  the  orJAv 
and  rapidity  with  wliich  conceptions  are  formed  in  the  mind  of  the' 
speaker ;  and  writing  lays  open  to  us  the  treasures  of  learning, 
icience,  and  experience ;  the  opinions,  discoveries  and  transac)iona 
of  the  roost  distant  ages  and  the  most .  remote  situations.  It  is  in 
fiict  by  language  that  man  is  chiefly  distinguished  from  all  other 
aninuJs.  These,  indeed,  have  each  their  peculiar  mode  <if  express* 
me  their  sensations,  by  which  they  are  understood  among  them- 
selves :  but  this  kind  of  language  seems  to  be  confined  entirely  to 
the  expression  of  the  passions ;  whereas  in  man,  speech,  as  the  organ 
of  reason,  conveys  a  boundless  variety  of  expression,  adapted  to  the 
\arious  powers  and  faculties  of  the  human  fhune.  So  much  is  this 
Hie  case,  that  in  proportion  as  the  language  of  a  nation  is  «Ei]arged, 
refLied,  and  polisnefl,  that  nation  is  justly  considered  to  be  exalted 
above  others,  in  the  scale  of  dviliaation  and  improvement  of  under- 
standing. 

^  The  student  who  confines  his  attention  entirely  to  the  study  of 
his  native  tongue  alone,  will  scarcely  be  able  to  arrive  at  a  perfect 
knowledge  of  it,  or  to  ascertain  with  precision  its  riches  or  its 
poverty,  its  beauties  or  its  defects.  He,  on  the  other  hand,  who, 
together  with  his  own  language,  cultivates  those  of  other  countries 
and  c€  other  times,  aoouires  new  views  to  increase  his  stodk  of  ideas, 
and  discovers  new  patlis  opened  to  him,  to  lead  him  to  knowledge. 

Various  schemes  have  been  formed  to  account  for  the  origin  of 
lai^^uage  or  speech :  but  aU,  however  ingenious,  have  failed  in  giving 
satisfaction.  The  only  rational  method  of  accounting  for  it  is  to 
nfyt  speech,  like  all  the  other  fiiculties  of  Uie  hunummme,  to  the 
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will  and  the  operation  of  the  great  Author  of  our  being.  It  is  not^ 
however,  on  this  account  necefs, ry  to  suppose  that  the  first  parents 
of  mankind  were  inspired  with  any  particular  set  of  terms,  or  any 
primitive  langtiage ;  but  that  tliey  wt-re  made  sensible  of  the  power 
they  possessed  to  form  distinct  articulate  sounds ;  at  the  same  time 
tliat,  in  the  applicotion  of  each  sound  to  any  particular  object 
around  them,  they  were  left  to  the  exercise  of  their  own  discretioiu 
To  their  own  ingenuity  it  was  left  to  multiply  terms  and  names^ 
as  new  objects  arose  to  their  observation ;  end  their  language 
gradually  advaiKred,  in  process  of  time,  to  the  different  degrees  of 
accura"\ ,  copiousness,  and  refir-'ment,  which  it  has  now  reached, 
among  t'^e  \arioui  nations  of  tlie  uflobe. 

Language  kept  pace  with  tike  progress  c£  invention ;  and  the 
culture  of  the  mind  urged  mankind  to  the  increase  and  the  improve- 
ment of  the  sounds  by  which  its  suggestions  were  mutually  com* 
municated  to  the  ear.  When  men  iiad  formed  names  for  the  objects 
which  presented  themselves*  to  their  external  senses — when  they  had 
invented  sounds  to  denote  the  sun,  the  moon,  the  ground  on  which 
they  stood,  the  tvee  from  which  they  drew  their  fodd,  the  crystal 
brook  which  allayed  their  thirsts  they  proceeded  to  form -expressions 
for  the  instruments  and  the  operations  of  art,  for  the  ilights  of  £incy, 
for  the  processes  and  results  of  reasoning,  for  the  conclusions  dreWB 
from  observation  and  experience.  In  this  manner  may  be  traced 
the  advancement  of  poetry^  of  philosophy,  and  of  history.  Thus 
qieech,  the  offspring  of  necessity,  became  the  parent  of  ornament; 
and  Words,  originaUy  the  rude  dress  of  ideas,  were  improved,  as 
society  advanced  in  refinement,  into  their  most  splendid  and  most 
beautiful  decorations. 

Letters  or  Characters  cxpri^ssive  of  Sounds. 

To  fix  the  fleeting  sounds  as  soon  as  they  are  breathed  from  the 
li{)s,  and  to  represent  tliem  faithfully  to  the  eye,  by  certain  deter- 
niiuale  characters  or  marks — ^these  are  the  wonderml  properties  of 
letters.  Those  to  whom  books  have  £rom  their  childhood  been 
familiar,  and  who  view  literature  only  in  its  present  improved  state, 
are  utterly  unable  to  formed  a  just  estimate  of  the  difficulties  which 
must  have  attended  the  originsil  application  of  literal  signs  or  marks 
to  the  expression  of  ideas  in  tlie  mmd. 

The  great  exceHence  of  letters  above  every  other  kind  of  repre- 
sentative for  sounds,  consists  in  their  simplicity,  and  in  the  fiicuily 
and  precision  with  which  they  can  be  put  together,  so  as  to  express 
every  separate  thought.  By  their  aid  in  cairying  on  written  cor- 
respondence, the  warm  emisions  of  afiection  and  friendship  are 
conveyed  to  the  most  remote  comers  of  the  w-ocld ;  and  the  constant 
intercourse  of  commerce,  of  science,  of  literature  and  learning  is 
maintained,  in  defiance  of  all  tlie  obstacles  of  distance  and  inter- 
veiUDg  difficnHies,  Letters  constitute  the  light,  tlie  glory,  and  die 
ornament  of  man ;  and  when  the  voice  of  the  poet,  of  the  philosopher^ 
and  of  the  seholar,  whenever  the  sacred  words  of  the  divine  Author 
of  our  leligiOQ  himself  ceased  to  be  heard,  letters  recorded  the  bright 
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!irffi'*T|rilf  of  virtae>  tnd  taught  the  inestimable  lessons  of  science, 
of  learniog,  and  at  revelation,  to  every  people  and  to  every  a|je. 

Various  have  been  tlte  modes  of  writing  adopted  by  various 
xiationa.  Some,  iijke  Uie  Chinese,  place  their  letters  in  perpendicular 
rows  or  columns,  and  write  from  the  top  to  the  bottom  of  the  page. 
Other  eastern  Tuitions,  as,  the  Egyptians,  the  Arabians,  the  Phoini- 
ciand,  t)ie  Hebrews,  foUowed  a  different  practice,  and  wrote  from 
the  rifht  hand  to  the  left.  In  some  very' ancient  Greek  ir.scrip- 
tions  we  lines  are  by  tums  vmtten  from  tne  left  hand  to  the  rignt, 
and  from  the  right  to  the  left,  the  characters  being  reversed.  This 
mode  was  called  boudttrmheilon,  because  \t  resembled  tlie  progress 
of  the  ox  when,  in  plougliing,  he  tnms  back  at  the  end  of  the  field, 
and  proceeds  in  one  furrow  from  left  to  right,  and  the  next  from 
right  to  left.  The  nations  of  Europe,  however,  have  long  taken  an 
opposite  coiurse,  and  write  from  tlie  left  to  the  right.  These 
various  modes  of  arrangement  of  letters  may  give  some  plausihility 
to  the  opinion,  that  each  people  were  the  inventors  of  their  own 
scheme  of  letters,  or  of  their  own  alphabet.  Our  European  alpha- 
bets, however,  may  be  traced  back  successively  to  the  Romans,  tl^e 
Greeks,  the  Pha^mdans^  &c 

»  

English  Language. 

The  effects  produced  by  conquerors  who  settle  in  any  particular 
.  country  are  in  few  respects  more  perceptible  than  in  the  change 
introduced  by  the  conquest  into  the  langi<  ige  cf  the  original  in- 
habitants. This  observation  is  fully  cx)iifiin}ed  by  the  history  of 
England  :.  for  the  Saxons,  after  they  had  subdued  the  native 
Britons^  introduced  into  the  country  their  own  language,  wliich  was 
«  dialect  of  tlie  ancient  Teutonic,  the  parent  of  the  present  lan- 
guages of  Germany  and  the  Low  Countries. 

No  alteration  in  the  language  of  EnglaiKl  occurred,  after  this 
event,  for  six  hundred  years,,  until  tlie  conauest  in  1066*  by 
William  of  Normandy,  who  promoted  another  cliange,  by  causing 
Norman  French  to  be  used,  even  in  the  courts  of  justice.  The 
original  British  tongue,  the  Saxon,  aqd  the  old  French,  are  there- 
fore the  sources  of  the  modem  English  ;  but  augmented,  from  time 
to  time,  by  the  influx  of  Latin  and  Qreek  yerms,  with  which  com- 
merce, the  cultivation  of  learning,  and  tlie  progress  of  the  arts,  have^ 
made  us  familiar. 

From  ijie  countries  which  have  supplied  us  with  imprbvements  in 
knowled^  and  art,  we  have  also  drawn  the  terms  belongjung  to 
them.  Thus  in  music,  sculpture,  and  painting,  the  terms  are 
borrowed  from  Italy,  where  these  arts  have  been  carried  to  the 
highest  perfection.  The  names  and  phrases  employed  in  navigation 
were  received  from  the  inhabitants  of  Flanders  and  Holland. 
France  has  supplied  us  with  the  language  c/t  fortification  and 
militiry  affairs,  which  she  herself  originally  borrowed  from  Italy. 
Thelai^guage  of  mathematics  and*  ph^osqihy  is  formed  upon  the 
Greek  and  Latin.  The  Saxon,  and  a  few  remains  of  the  original 
British  or  Celtic,  fiimiah  most  of  the  words  in  common  uae^  aa 
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well  as  those  employed  in  agricultuie  and  in  several  meehamc 
arts. 

The  English  language  is  now  spoken  or  understood  over  a  greater 
extent  of  the  world  uian  any  other.  Besides  the  British  isles  in 
Europe^  it  is  the  common  tongue  of  the  whole  of  the  civilized  parts 
of  the  United  States  of  North  America,  besides  many  parts  of 
Canada,  and  the  British  American  islands.  In  Asia,  English  is  the 
speech  of  the  masters  of  India,  ruling  over  a  prodig^ious  population 
exceeding  fifty  millions.  In  the  newly  formed  settlements  in  the 
mat  Southern  Ocean,  in  New  Holland,  &c.  it  is  the  only  language 
in  use.  With  trendi  and  German,  however,  a  traveller  will  more 
commodlously  make  his  way  over  Uie  continent  of  Europe. 

Grammar  in  general. 

Grrammar  is  the  art  of  properly  expressing  our  thouglits  by  words. 
The  term  is  originally  Greek,  signifying  a  mark,  character,  or 
letter,  written  or  engraved,  to  represent  certain  ideas  or  per- 
ceptions. Hence  arises  the  impropriety  of  employin/3f  the  term 
in  any  other  sense,  as  in  the  expressions  and  titles  of  certain  modem 
books,  called  Grammars  of  History,  of  Geography,  of  Chemistry^ 
and  the  like. 

Grammar  in  general,  or,  as  it  is  usually  styled.  Universal  Gram- 
mar, explains  the  principles  which  regulate,  and  are  consequently 
common  to  all  languages.  Being  founded  oi^  reason  and  the  nature 
of  things,  these  principles  and  the  grammatical  rules  resulting  from 
them,  are  susceptible  of  no  variation,  from  any  change  of  time  or  of 
place. 

The  grammar  of  the  English,  or  any  other  particular  tongue, 
applies  these  principles  to  that  tongue,  according  to  the  custom  and 
usage  established  in  it,  by  the  best  practice. 

Grammar  treats  of  sentences,  and  of  the  several  parts  of  which 
sentences  are  composed.  Sentences  consist  of  words :  words  are 
formed  by  one  or  more  syllables ;  syllables  contain  one  letter  or 
several  letters.  Hence  letters,  syllables,  words,  and  sentences,  make 
up  the  whole  of  the  grammar  of  any  language. 

Letters. 

A  letter  or  character  is  the  expression  of  any  simple  sound  or 
Modification  of  sound,  or  of  the  articulate  utterance  of  the  human 
ytm^  regulated  by  the  organs  of  speech. 

iSpulidB,  and  conseauently  letters,  are  naturally  divided  into  two 
dass^;  the  one  proauced  by  a  simple  emission  of  the  voice,  as 
a,  o,  which  may  be  lengthened  or  continued  at  pleasure.  This 
class  proceeding  only  from  the  voice,  is  therefore  from  the  Latin 
term  for  voice  called  vowels.  The  other  class  of  letters  represent- 
ing certain  restraints  or  modifications  of  simple  sounds,  can  be 
pronounced  only  by  the  help  of  some  vowel  before  or  after  them, 
and  are  therefore  called  consonants,  from  two  Latin  words  signl^- 
ing  to  sound  together.    Thus  the  letter  b  represents  in  fact  only 
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«  flvpprewon  of  all  aoandj  and  oan  be  pronounced  only  by  the 
means  of  a  vowel  before  or  after  it^  as  ab,  or  be. 

When  the  vowels  axe  brought  together,  so .  that  each  is  sounded 
so  quickly  that  the  two  tc^gether  seem  to  form  but  one  sound, 
composed  of  the  two  in  sucoesaon:  or  that  out  of  the  two  is 
formed  a  third  sound  different  from  both,  these  combinations  of 
Towels  are  termed  diphthongs,  from  two  Greek  words,  signifying 
«  double  sound.  Thus  in  English,  ou  in  the  word  bawid  is  a 
diphthong  in  which  both  o  and  «  are  separatdy  but  rapidly  pro* 
nounoed ;  whereas  in  the  word  Jbod  the  two  vowels  o,  o,  represent 
«  sound  totally  different  from  their  own  proper  sound. 

The  letters  or  characters  used  to  represeiit  the  most  common 
simple  sounds  of  «  language  compose  its  alphabet,  a  term  con- 
.  sistmff  oi  the  names  of  the  fvst  two  letters  in  the  Greek  language, 
callea  alpha  and  beta,  that  is  a  and  b.  Had  languages  originally 
been  constructed,  and  letters  invented,  upon  certain  fixed  prin- 
dpIeSy  eveiy  separate  sound*  would  have  been  expressed  by  a 
sq)arate  letter,  or  by  the  combination  of  two  or  more  letters  of 
invariable  pronunciation.  On  the  other  hand,  every  separate  letter 
or  combination  of  letters  would  have  been  restricted  to  the  ex- 
pression of  one  particular  lound,  to  the  exclusion  of  all  others. 
This,  however,  was  not  the  case  in  the  formation  of  any  language 
or  alphabet :  and  the  consequence  is,  that  in  all  we  fina  one  letter 
expressing  various  sounds,  and  one  sound  expressed  by  various 
letters.  The  English  alphabet  is  therefore  both  redundant  and 
deficient 

In  the  English  alphabet  are  twenty-six  letters,  in  the  following 
order: 

A  a,  Bb,  C  c,  D  d,  E  e,  F  f,  G  g,  H  h,  I  i,  J  j,  K  k,  L  1,  M  m, 
N  n,  O  o,  P  p,  Q  q^  R  r,  S  s,  T  t,  U  u,  V  V,  W  w,  X  X,  Y  y,  Z  «. 

Of  these,  six  are  vowe^.  A,  £,  I,  O,  U,  Y :  the  others  are  con^^ 
aonants. 

Syllables. 

A  syllable  is  one  sound,  either  that  of  a  simple  vowel,  as  a  in  the 
word  abound,  or  that  of  a  combination  of  vowels  and  consonants,  as 
bound  in  the  same  word.  Syllable  is  a  Greek  term,  signifying  what 
things  may  be  taken  together. 

I$elling  is  the  art  of  readily,  by  naming  die  letters  separately, 
putting  them  togetlier,  and  rightly  dividing  words  into  their  proper 
syllables.  In  writing,  to  spei^  is  to  express  a  word  by  its  proper 
letters. 

The  mode  of  spelling  words  is  termed  orthography , '  a  Greek 
expression  equivalent  to  right  writing.  Not  only  in  modern^  but 
also  in  andent  languages,  we  find  various  modes  of  spelling  in  use ; 
and  at  times  without  any  appearance  of  rule  or  established  prac- 
tice. In  some  old  Englisn  writers  die  same  word  occurs  drfferently 
spelt  even  in  the  same  page.  Various  attempts  have  been  made 
1^  learned  men,  at  different  times,'  to  ascertain  and  fix  the  ortho- 
l^aphy  of  the  Engli^  language:    but  their   success,  however 
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founded^  haj  not  been  «u(ficient  to  cotaMiah  teyoad 

alteration  any  one  mode  of  spelling.     In  orthography  as  m  several 
other  practioeay  founded  perhaps  aa  much  upon  caprice  and  fiuihioa 
at  upon  reason,  we  must  follow  the  old  advices- 
Be  not  the  first  by  whom  the  new  are  tried ;  • 
Nor  yet  the  last  to  lav  the  old  aside. 

In  dividing  words  into  syllaUes  the  following  directions  ove 
commonly  given :  A  consonant  coming  between  two  vowels  is  k> 
be  joined  to  the  last  vowel,  as  in  o-mc,  i-mare.  When  two  con« 
flonants  are  placed  between  two  vowels,  the  first  consonant  is 
joined  to  the  first  vowel^  and  the  last  to  the  vowel  following^  as  in 
alh^KTii,  address.  But  if  the  two  consonants  be  such  aa  easily  to 
unite  in  pronunciation,  particularly  if  they  be  found  to  begin  a 
word,  they  are  not  to  be  separated,  but  to  go  with  the  last  vowel^ 
in  the  same  way  with  a  siiigle  consonant  Thus  in  the  name 
A-drian  the  d  and  r  go  together  to  t)ie  last  vowel  i,  becciuse  dr 
unite  with  ease  in  sound ;  and  many  words  begin  with  those  coo* 
sonants,  as  drarv,  drown.  In  the  same  way  when  tliree  conBOuanti 
meet  in  the  middle  of  a  word^  the  tirst  is  generally  joined  to  the 
foregoing  vowel,  and  the  two  remaining  ccmsonants  go  to  the  follow- 
ing vowel,  ah  in  ashtray,  as-irononu/.  But  as  these  three  consonants 
are  often  found  to  begui  a  word,  as  in  strangt,  strength,  some  gram- 
marians would  divide  the  former  words  thus,  astray t  agronomy. 
These  general  directions  are,  however,  subject  to  so  many  excep- 
tions, that  the  only  method  of  attaining  a  proper  mode  of  dividing 
words  into  syllables  is  carefully  to  observe  and  to  imitate  tlie  prac- 
tice of  the  best  writers,  and  the  examples  laid  before  us  in  tiie  mdkt 
accurately  printed  books. ' 

Grammar  consists  of  four  principal  part»-«-Orthography,  Etymi><- 
logy»  Syntax,  and  Prosody. 

1.  Orthography  is  a  Greek  term,  signifying  strictly  the  art  of 
rightly  expressing  words  in  writuig ;  but  under  the  same  term  is 
comprehended  the  sister  art  of  reading  and  pronouncing  with  pro« 

Eriety.     It  is  therefore  the  method  of  combming  letters  into  syl- 
ibles,  and  syllables  into  words. 

S.  Ei^nobgy  is  that  part  of  grammar  which  teaches  the  forma- 
tion and  derivation  of  one  word  from  another,  and  the  various 
methods  by  which  the  sense  of  any  word  may  be  changed,  to  suit 
the  circumstances  in  which  it  is  employed. 

S.  Syntax,  or,  as  it  is  often  called,  Construciiim,  is  the  proper 
order  and  arrangement  of  words  in  a  sentence,  so  as  to  make  die 
meaning  perfectly  clear  and  distinct 

Syntax  is  subdivided  into  Concord  and  Regimen,  Concord  signi- 
fies the  agreement  in  all  circumstances^  between  two  terms  belong- 
ing to  and  expressive  of  one  and  the  same  object  or  idea.  Regiwkei^ 
at  government,  signifies  the  power  which  orii^  word  is  supposed  to 
possess  of  causing  some  other  word,  on  which  it  acts^  to  be  in  oer-  • 
tain  fi^ed  drcum^tances,  according  to  the  case. 

4.  Prosody  is>  a  part  of  grammar  employed  in  determining  the 
true  pronunciation  of  words^  and  the  rules  and  pi^actices  of  versifi- 
cation and  poetcy* 
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Of  these  four  component  parts  of  grammar,  the  firtt,  or  ortho- 
graphy, and  the  hut,  or  prosody,  puticularly  in  the  English,  and 
most  oUier  living  Umgoages,  are  liable  to  frequent  and  even  capri- 
c;^ous  fluctuations,  and  consequently  far .  less  susceptible  of  fixed 
and  determinate  rules  in  practice  tLan  the  other  parts,  etymQi<^ 
atid  syntax.  The  former  parts  can  best  be  learned  from  ue  writ- 
ings of  die  most  approved  authors  in  prose  and  verse :  the  latter  two 
^  parts,  being  governed  bv  ettablished  regulations^  require  more  par* 
ticuhur  consitferation  and  illustration. 

Etymology. 

The  words  of  all  languages  may  be  arranged  in  different  dasses, 
aofxffding  to  their  slgnificatioi^  as  representing  ideas  or  perceptions,- 
and  th^  connection  the  one  with  the  other. 

On  ^  revival  of  literature  and  science  in  the  15th  century,  the 
Latin  toi^pie,  in  which  many  important  and  excellent  worl^  had 
ooose  down  from  sihtiquity,  bein^;  also  the  common  language  of 
the  Roman  church,  then  established  over  the  greatest  part  of 
Eni^pe,  it  was  naturally  adopted  as  the  common  vehide  of  inter- 
eiNirae  and  information  among  men  of  learning;  Hence  all  works 
Relative  to  the  study,  not  of  uie  Latin  only,  but  of  the  Greek,  the 
Hebrew,  and  other  ancient  tongues,  were  coxuposed  in  Latin :  and  by 
a  very  obviou»  Izsasition^  the  terms  formed  from  that  language  were 
<«nployed  in  werks  relating  only  to  modem  tongues.  This  was 
'  terticulaily  the  case  in  grammatical  treatises,  on  the  languages  of 
ibe  southern  states  of  £urope,  in  Italy,  France,  Spain  and  Portugal, 
and  even  in  Britain,  notwithstanding  the  dose  connection  between 
the  English  language  and  those  of  Germany  and  the  northern  states 
«f  Europfl;,  where  a  different  ay  stem  of  grammatical  expressions  is 

Mlopt^ 

Theie  sre  in  En^^ash  nine  sorts  jof  words,  or,  as  they  are  com- 
Bonly  catiadi,  pavts  of  speech. 

1/  The  Article  j  prewbed  to  substantives,  when  they  are  common 
Bmnes  of  tiling  to  point  them  out,  and  to  show  how  far  their  sig^ 
nifioatMm  extends. 

2.  ^llie  Substantive,  or  Noun ;  being  the  name  of  any  thing  oon- 
Mved  to  subsist,  or  of  which  we  have  any  notion. 

3.  The  Pronotto ;  standing  instead  of  the  noun. 

4.  llie  Adjective;  added  to  the  noun  to  express  the  ^[uality  of  it 

5.  The  Verb,  or  word,  by  way  of  eniinence ;  signifying  to  be,  to 
'  do,  or  to  sofier. 

6.  The  Advetb;  added  to  verbs,  and  also  to  adjectives  and  other 
afLverba,  to  express  some  circumstance  belonging  to  them. 

7.  The  Prepoaition ;  put  before  nouna  and  pronouns  chiefly,  to 
noniieot  then  with  other  words,  and  to  show  their  relation  to  those 
worda. 

8.  The  Col\)unction ;  oonnecdng  sentences  together. 

9.  The  Intersection ;  thivwn  in  to  express  the  affection  of  this 
speaker,  though  unneoissary  with  rqypea  to  the  construction  of  the 
sentence.* 
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EXAMPLE. 


1  1  7  «  51  t  4.  7lt  9  ' 

The  power  of  speech  is  a  faculty  peculiar  to  man^  and  was 

5T.-17.-t  4  S714  • 

bestowed  on  him  by  his  beneficent  Creator  for  the  greatest  and 

fi  4  «  89  6  6  AS  «371 

most  excellent  uses  ;  but,  alas !  how  ofben  do  we  pervert  it  to  the 

w<iitJfp4oses.  .      '  , 

In  the  foregoing  sentence^  the  words^  the,  a;  are  articles ;  power, 
meech,  Jaadty,  man.  Creator,  uses, purpotei,  are  substantives;  him, 
his,  n>e,  it,  are  pronouns;  peculiar,  beneficent,  greatest,  excellent, 
fDorsi,  are  adjectives;  is,  was.  Bestowed,  do,  pervert,  are  verbs; 
most,  how,  often,  are  adverbs ;  of,  to,  on,  by,  for,  are  prepoaitioins  ; 
and,  but,  are  conjunctions ;  and  alas  is  an  mterjection. 

The   substantives,  power,    speech,  /acuity,  and    the   rest,  are 
general,  or  common,  names  of  things ;  whereof  there  are  may  aorta 
belonging  to  the  same  kind ;  or  many  individuals  belonging  to  the 
same  sort :  as  there  are  many  sorts  of  power,  many  sorts  of  speech^ 
many  sorts  of  faculty,  many  individuals  of  that  sgrt  of  animal  called 
man ;  and  so  on.    Tnese  general  or  common  names  are  here  applied 
in  a  more  or  less  extensive  signification :  according  as  tbey  are  used 
without  either,  or  with  the  one,  or  with  the  other,  of  the  two  articles 
a- and  the.    The  words  speech,  man,  being  accompanied  with  no 
article,  are  taken  in  their    largest   extent;    and  signify  all  of 
the  kind  or  sort;  all  sorts  of  speech  and  all  men.     The  word 
faculty,  with  the  article  a  before  it,  is  used  in  a  more  confined 
signi^cation,  for^unne  one  out  of  many  of  that  kind:  for  itishera 
implied^  that  there  are  other  faculties  peculiar  to  man  beside  speech. 
The  words  power,   Creator,  uses,  purposes,  with  the  article,  the 
before  them  (for  his  Creator  is  the  same  as  the  Creator  (^  him),  are 
used  in  the  most  confined. signification,  for  the  tilings  here  men- 
tioned and  ascertained :   the  power  is  not  any  one  indeterminate 
power  out  of  many  sorts,  but  that  particular  sort  of  power  here 
specified;  namely,  the  power  of  s{Msech:  the  Creator  is  the  one 
great  Creator  of  man  and  of  all  things :  the  uses,  and  the  purposes, 
are  particular  uses  and  purposes ;  the  former  are  explained  to  be 
those  in  particular,  that  are  the  greatest  and  most  excellent ;  such, 
for  instance,  as  the  glory  of  God,  and  the  common  benefit  of  man- 
kind ;  the  latter  to  be  the  worst,  as  lying,  slandering,  blasphemitig, 
and  the  like. 

The  pronouns,  him,  his,  we,  it,  stand  instead  of  some  of  the  nouns» 
or  substantives,  going  before  them ;  as  him  supplies  the  place  oi* 
man  ;  his  of  man's ;  we,  of  men,  implied  in  the  general  name  man, 
including  all  men  (of  which  number  is  the  speaker;)  it,  of  the  power 
before  mentioned.  If,  instead  of  these  pronouns,  the  nouns  for 
which  they  stand  had  been  used,  the  sense  would  have  been  the 
same;  but  the  firequent  repetition  of  the  same  words  would  have 
been  disagreeable  and  tedious :  as  the  power  of  speech  peculiar  to 
man,  bestowed  on  man,  by  man's  Creator^  &c 


Tb«  a^geelEves,  peevMar,  hmefoent,  gmUti,  txeMeni,  m0rHf  M^ 
added  to  their  several  substantives,  to  denote  tbe  chancito  m^ 
quaNtf  of  eadi. 

Mkmg,  md  doings*  B  j  tke  first  it  ia  implied,  that  tiksHe  is  hxtSt 
8  <liiii^  asthe  pow<tf  of  speeeh,  and  it  ia  affirmed  to  be  of  wdi  a 
kind ;  namely,  a  faculty  peoalkr  toman:  by  the  aeoopd  it  is  said 
Co  have  been  aoted  uMn,  or  to  have  had  something  done  to  it; 
namely,  to  have  heen  bestowed  on  mam :  by  the  last  we  are  said  to 
act  upon  it,  or  to  do  something  to  it;  nsoftitty,  to  pervert  it 

The  adverbs,  moH,  i^en,  are  added  to  Ihe  adjective  exceUtiUj 
tnd  to  ^e  ^ntb  periert,  to  shew  the  dicumstanoe  bdowing  to 
them ;  namely,  that  of  the  highest  degree  to  the  former,  and  that  of 
frequency  tp  the  latter;  concemiufir  the  degree  of  which  firequencY 
also  a  question  is  ma^e  by  tke  aoverb  hom  added  to  the  adverb 

'  Theptepoeitiona  ^,to,m,  by,  far,  placed  befive  the  f^ibstaqtivei 
and  pNOoiina,  speeek,  man,  km,  &C.  amnect  thorn  with  otl^r 
SMrda,  eobstantives,  adjectives,  and  verbs ;  m^  ptmer,  ftadiar, 
heitemed,  kc  and  shew  the  rektion  which  ihej  have  to  thofe 
wotds;  asthendation  of  siibiect,  objee^  i^^ent,  eiui;  fir  denotii^ 
4km  end;  fry  the  agent,  m  tne(4>ject;  <o  and  q^ denote  possessJo^t 
or  the  belonging  ca  one  thing  to  another. 

Hie  conjwnotions,  and,  and  bui,  eonneet  the  three  parts  of  the 
isntenee  together ;  the  first  more  dosely,  both  urith  regard  to  the 
•entence  and  ^  sense ;  the  second  oonnectii^  the  parte  of  the 
sentena,  though  less  strictly,  and  at  the  same  tmie,  oqpresaing  an 
opposition  m  the  sense. 

The  inteijeotion,  aiat!  expresses  the  concern  and  ftgr0t  of  die 
speaker;  and  thou^  thrown  hn  with  proprie^,  yet  migfat  have 
'been  onntted,  without  injuring  the  oonstarvelion  of  the  asntonoe,  or 
deelrejiBg  the  tpnse. 

Articls. 

The  ArCide  Is  a  word  prefixed  to  siibetttitives,  to  point  them  out 
and  to  shew  how  &r  their  signification  exends. 

In  English  there  are  but  two  artides,  a,  and  ike:  a  beooBMS  an 
More  a  vewd,  jr  and  iv  excepted :  and  befoee  a  siknt  k  preoediag 
a  voweL 

A  is  used  in  a  vague  sense  to  ^int  out  one  sin^  thing  of  the 
kind,  in  other  respects  indeterminate :  tke  detenmnes  what  parli<« 
CttUr  thing  is  meant 

A  tttbetantive,  widtout  any  article  to  limit  it,  is  taken  in  itx  widest 
seme:  thus  fnan  mesms  all  mankind  ;  as, 

"  The  proper  study  of  numkind  is  ffien*" 

»  Pope. 

Where  nuutkind  and  man  may  change  places,  w^odt  miking 
any  dieration  in  tibe  sense.  A  ivMifi  means  someone  orother  of  that 
kinit  indefinitely ;  ikemanmmaa,  deftnilely,  thatpastioalarjnan, 
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^qpoken  pf,  may  be  many ;  ao  each  of  thesiB  persons  hath  the  pliml 
number;  we,  jft,  they. 

The  penoM  aseaking  and  apoken  to^  bemg  at  the  same  time  the 
anlyecta  of  the  aiscoiurse,  are  supposed  to  be  preaent ;  from  which 
ana  other  circumstances  their  sex  is  commonly  known,  and  n^eda 
not  be  marked  by  a  distoiction  of  gender  in  their  pronouna :  but 
the  third  person  or  thing  spoken  of  being  absent,  and  in  many 
reacts  unknown,  it  is  necessary,  that  it  snould  be  marked  by  .a 
.distinction  offender;  at  least  wnen  some  particular  peraon  or  thing 
is  spoken  of  which  ought  to  be  more  distinctly  marked :  accordingly 
the  pronoun  aingiilar  of  the  third  peraon  hath  the  three  genders: 
ie,  the,  ii. 

Pronouns  have  three  caaes  ;  the  nominative,  the  genitive  or 
possessive,  like  nouns ;  and  moreover  a  case,  which  follows  the  verb 
active,  or  .the  preposition,  expressing  the  object  of  an  action,  or  of 
«  relation.  It  answers  to  the  oblique  cases  in  Latin,  and  may  be 
properly  enough  called  the  Objective  case. 

Pronouns ; 
aooarding  to  their  persons,  numbers;  cases,  and  genders. 

PERSONS. 

Singuhur.  Plural 

1.  8.  3.  1.  «•  $. 

I,  Thou,  He;  We,      YeorYou>      They. 

CASES. 

Norn.  Posa.  Obj.  Nom.  Pass.  Obj. 

First  Person. 
I.  Mine^  Me;  We,  Chiirs,  Us. 

Second  Peraon. 
Thou,         Thine,  Thee;  Ye  or  You,      Yours,         You. 

Third  Person. 

They,         Theirs,      Them. 


The  personal  prcmonns  have  the  nature  of  substantives,  and,  as 
such,  stand  by  themselves ;  the  rest  have  the  nature  of  adjectives, 
and,  as  such,  are  joined  to  substantives ;  and  may  be  calkd  fn^ 
nominal  adjeeUves. 

TAy,  nw,  her,  ours,  yours,  ihtir,  are  pronominal  adjectives: 
but  his  (that  is,  ht^e),  her'e,  our's,  ycur's,  theifs,  have  evidentiy 
the  form  ofihe  possessive  ease:  and  by  analogy,  ndne,  thine,  mdy 
be  esteemed  of  the  same  rank.  All  these  are  used,  when  the  Noun, ' 
to  whidi  they  belong,  is  understood ;  the  two  latter  sometimes  alsd 
instead  of  my,  thy,  when  the  noun  following  th^na  begixis  wi^  a 
vowd. 

Besides  the  tbiregomg,  there  are  several  other  pronominal  ad^ec* 


Urn;  Wbidb^  thoiigh  thej  maf  sonftetimes  aeem  to  irtand  by  them* 
eelvfif  yet  have  al^^J*  «>me  fiibsctiitive  helociging  to  tfatm,  etUior 
fttfenred  lo  or  undaratood:  af  this,  thai,  oiher,  any,  some,  «rr>  none. 
These  are  oaOed  definitivv»  because  they  d^ne  and  limit  the  extent 
cf  the  oommim  name,  or  general  term,  to  whidi  they  refer,  or  am 
jeined.  The  three  first  of  these  aire  varied^  to  oppress  number; 
«s,  ikae,  ikoie^  others »-  the  last  of  which  admits  of  the  plnvml  ftem 
only  whcR  its  substantive  is  not  joined  to  it,  but  referred  to,  or 
understood :  none  of  them  tfe  varied  to  express  the  ^[ender :  only 
two  t£  them  to  emress  the  case ;  as,  Mher,  one,  which  have  the 
possessive  case.  One  is  sometimes  used  in  an  indefinite  sense 
(answerii^  to  the  French  on),  as  in  the  following  phrases :  ''  one  is 
apt  to  thmk;"  "one  sees;"  ''one  supposes."  IVho,  which,  thaS, 
are  called  rektives,  because  they  more  direeyy  refer  to  some  sub- 
stantive, going  b^bre,  whkh  therdbre  it  cdUed  the  antecedent. 
They  also  connect. the  following  part  of  the  sentence  with  the  ftna* 
going.  These  bdong  to  all  &  three  persons;  wfiereaa  the  test 
belong  only  to  the  third.  One  of  then  oidy  is  varied  (o  ezprssa 
the  three  cases;  Who,  who^  (that  is^  who's),  whom:  none  of  them 
have  different  endings'  to  the  numbers.  fFho^  which,  what,  are 
called  interrogatives,  when  they  are  nsbd  in  asking  qticstionM,  The 
two  latter  of  them  have  no  variation  of  number  or  case.  JEaeh, 
every,  other,  are  called  distributiyc ;  because  diey  denote  Ihe 
persons,  or  things,  that  make  up  a  noaber,  as  taken  sepahaiely  and 

■mgiy. 
An'  Adjective  is  a  word  added  to  a  substantive  to  express  its 


tn  English  the  adjective  is  not  varied  on  account  of  _ 
number,  or  casa    The  only  vaiiation  which  it  admits  ci,  is  that  of 
the  demee  of  comparison. 

Quuities,  for  the  most  part,  admit  of  more  and  less,  or  of  different 
degrees,  and  the  words  that  express  each  qntalitieB  have  accordingly 
proper  ferms  to  express  different  degrees,  when  a  quality  is  simply 
expressed  without  any  relation  to  me  aaoie  in  a  diirerent  degree,  it 
is  called  the  Positive ;  as,  wise,  grettL  When  tt  is  expressed  with 
auacmentajtiMi,  or  with  reference  to  a  less  degree  of  the  same^  it  is 
QBUed  the  ComfMratiye^  as,  wjser,  freater ;  when  it  is  cxpresaed 
as  being  in  the  highest  dq^reeJfel,  it  is  oalled  the  Superlative ;  as, 
wisest,  greatest,  '-^^ 

So  that  the  simple  word,  or  nHve,  becomes  comparative  by 
adding  r,  or  er:  and' superlative  b)^diiig  st,  or  est,  to  the  end  or 
it  And  the  adverbs  more  and  mast  placed  before  the  adjective 
have  the  same  effect;  as,  wise,  more  wise,  snoet  wise. 

Monosyllables,  fbr  the  most  part,  are  compared  by  er  and  est : 
4Bd  disyuables  by  more  and  most :  as  tatlrf,  mt/der,  mUdest :  frugal, 
morejrugal,  mostJrugaL  DissyllaMes  ending  in  v,  happy,  lovay  ; 
sa^d  m  le  after  a  mute,  as  able,  ampk;  «r  accented  on  the  bst 
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tjUable,  as,  discreet,  polite:  easily  admit  of  er  and  eH.  Woirds  of 
more  than  two  syllables  hardly  ever  adm  t  of  those  terminations. 

In  some  few  words  the  superladve  is  formed  by  adding  the 
adverb  moMt  to  the  end  of  them  ;  as^  nethermost,  uttermost,  of  utmost, 
undermost,  uppermost,  forr.nnst. 

In  English,  as  in  most  languages,  therfe  are  some  words  of  very 
common  use  (in  which  the  caprice  of  custom  is  apt  to  get  the  better 
of  analogy),  mat  are  irregular  in  this  respect :  as,  good,  better,  best  / 
body  foorse,  worst ;  little,  less,  least ;  much,  or  many,  more, most;  and 
a  few  others.    JLe^ser  is  only  a  corruption  of  less. 

Verb. 

A  Verb  is  a  word  which  signifies  to  be,  to  do,  or  to  suffer. 

There  are  three  kinds  of  verbs;  Active,  Passive^  and  Neuter 
yerbs. 

A  Verb  Actjve  expresses  an  action,  and  necessarily  implies  an 
agent,  and  an  object  acted  upon ;  as,  to  love ;  "  I  love  Thomas." 

A  Verb  Passive  expresses  a  passion,  or  a  suffering,  or  the  receive 
ing  of  an  action  ;  ana  necessanly  implies  an  object  acted  upon,  and 
an  Jigent  by  which  it  is  acted  upon ;  as,  to  be  loved ;  "  Thomas  is 
loved  by  me." 

A  \  erb  Neuter  expresses  being ;  ork  state  or  condition  of  being  ; 
when  the  agent*  and  the  ol^ject  acted  upon  coincide,  and  the  event 

15  properly  neither  action  nor  passi<m,  but  rather  something  betweea 
both ;  as,  /  am,  I  sleep,  I  walk. 

The  verb  active  is  called  alao  Transitive;  because  the  action 
passeth  over  to  the  object,  or  hath  an  effect  upon  some  other 
thing ;  and  the  verb  neuter  is  called  Intransitive ;  because-  the 
effect  is  oolifined  within  the  agent,  and  doth  not  pass  over  to  any 
object 

In  English  many  verbs  are  used  both  in  an  active  and  neuter 
signification,  the  construction  only  determining  of  which  kind  they 
tare. 

To  the  signification  of  the  verb  is  superadded  the  designation 
of  person,  by  which  it  corresponds  with  the  several  personal  pro« 
nouns ;  of  number,  by  which  it  eorresponds  with  the  number  of  the 
noun,  singular  or  plural ;  of  time,  by  which  it  represents  the  being, 
action,  or  passion,  as  present,  past,  or  future,  whether  imperfectly, 
or  perfectly  ;  that  is,  whether  passing  in  such  time,  or  then  finishea ; 
and  lastly  of  mode,  or  of  the  yarious  manners  in  which  the  being, 
action,  or  passion  is  expressed. 

In  a  verb,  therefore,  are  to  be  considered  the  person,  the  number, 
the  time,  and  the  mode. 

The  verb  in  some  parts  of  it  varies  its  endings,  to  express,  or  agree 
with,  different  persons  of  the  same  ntmiber ;  as, ''  I  love,  Thou  lovest. 
He  lovelh,  or  loves." 

So  also  to  express  different  numbers  of  the  same  person :  as^ 
"  Thou  lovest,  Ye  love:  He  hveth.  They  love." 

So  likewise  to  express  diffisrent  times  in  which  any  thing  is 


represented  »b  being,  acting,  or  acted  upon:  as,  **  I  loDe,  I  loved: 
I  hear,  I  6ore,  I  have  hcrne." 

The  Mode  is  the  manner  of  representing  the  beinff,  action,  or 
passion.  When  it  is  simplj  declared,  at  a  question  asked,  in  carda 
to  obtain  a  dedaraium  conoeming  it,  it  u  called  the  Indicative 
mode ;  as,  ''  I  love :  loeeei  thou  ^~  when  it  is  bidden,  it  is  called 
the  Imperative ;  as,  '^  love  thou ;"  when  it  is  MU&foined  as  the  end  or 
design,  or  mentioned  under  a  condition,  a  supposition,  or  the  like^ 
for  Uie  most  piut  depending  on  some  other  verb,  and  having  a 
conjunction  before  it,  it  is  ctuled  the  Subjunctive ;  as,  **  If  I  hve ': 
if  thou  love :"  when  it  is  bardv  expressed  mUhnmt  amf  UmitaHon  at 
person  or  number,  it  is  called  the  Infinitiye ;  as,  "  to  love :"  and 
when  it  is  expressed  in  a  form  in  which  it  may  be  joined  to  a  noun 
as  its  quality  or  accident,  partaking  thereby  the  nature  of  an  acyeo« 
tive,  it  is  called  the  piirticiple ;  as,  ''  loving," 

But  to  enpress  the  time  of  the  verb,  Uie  English  uses  also  the 
assistance  of  other  verbs,  called  therefore  auxihaiies,  or  heipeiv; 
do,  be,  have,  ehaU,  will:  as,  "  I  do  love,  I  did  love;  I  am  laved,  I 
was  loved ;  I  have  loved,  I  have  been  loved ;  I  ehall  or  will  love,  or 
be  loved." 

The  two  principal  auxiliaries,  to  have,  and  lobe,  exe  thus  variect 
according  to  person,  number,  time,  and  mode. 

Time  is  Praent,  Past;  or  Future. 


I, 


TO  HAVE. 

Indicative  Mode. 
Present  Time. 

g  1.  I  have,  "*  We 

§  2.  Tliou  hast,*  Ye      Vhave 

(^S.  He  hath,  or  has;  They  I 

PastTima 

I.  I  had.  We 

S.  Thou  hadst.  Ye      Vhad 

3.  He  had;  Theyj 

Future  Time. 

1.  Ish&ll,orwiD,         1  We      )  shall, 

2.  Thou  shalt,  or  wilt,  >have;  Ye       >or  will, 

3.  He  shall,  or  will,     )  They  }  have. 

Imperative  Mode. 

1.  Let  me  have^  Let  us  have;, 

2.  Have  thou.  Have  ye, 

or.  Do  diou  have,  or,  I>o  ye  have 

3.  Let  lum  have;  Let  Uiem  have. 

•  Thtm,  Id  tte  polite,  ud  even  la  tlw  fioBUiar  nyle.  It  dteoed,  w4  tb«  phml  mh  to'«a^ 
plofid  InUMdof  U ;  «e  tfty.ftfn  Aae«;nut  tkom  kmsi.  Tbovek  ta  tUt  cate  w«  apply  font*  ft 
•iBgte  ptfiM,  yat  the  verb  loe  bmsI  agree  wl^i  it  !■  the  plant  namber :  it  matt  aeccaiartly  bt 
fM»  Adpa;  Ml  vMi  AmT.  Ymt  nms,  the  nceaS  peraon  plaial  of  the  prueMiK)  placed  la  apa^ 
nentirtth  the  Snt  at  ihlid  pcrton  •ingalar  of  the  verb,  is  aa  eaonnoat  aoiedam :  aod  yH 
aathon  of  the  Snt  rank  have  laadvertently  lUkn  iato  it.  '*  Kaowlag  that  fou  ws  my  old 
Biarter^  mod  Mead."  AddlMD.  Spect.  No.  sit.  *'  Tiie  aceo«Qt«tii  wm  picaied  luMadoii.* 
■cBtly,  nUataMh.  Lip*,  part  If.  See  the  Latter  prefixed.  "  Would  to  Ood  yon  «Mr  wtthte 
bar  raach  I"  BoUaffhroke  to  Swift,  Letter  ee.  "  If  yoM  was  bore.'*  i  'itto,  Utter  4T.  "  |  am 
joat  BOW  aa  well  at  whea  yoMfiaM  here."  Pope  ta  Swift,  P.  S,  to  Letter  IS»  Oft  the  eoolniy, 
letaBft  ityle  adOBlta  ftoc  of  yaw  tbr  a  '  ^ 
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SubJMctiv^  Mods. 

Present  Time 

We     i 
Ye      Wve. 
They  I 
ioffiHitivie  ModSi' 
FnmM,  To  hnw:  PMfep  Ti^have  Ium} 

Parbciple. 

Prefcnt^  Hsvin^ :  FnilBcty  Hid : 

Pttst,  Having  fawi 


1.  I         ) 

«.  Tium  SbftTe; 

9.  He     I 


1«  leiiiy 
£.  ThetterC, 
S.  Hek; 

1.  I  be, 

2.  Tfamibeegt> 

3.  He  is  ; 

1.  I  wua, 

2.  Thou  wa«t, 
o.  He  was; 


tefeK. 
Indicative  Mode. 
Present  Time. 


Or, 


We 
Ye 
They 


} 


are. 


Past  Time. 


We     \ 
Ye      Ibe. 
They  j 


I 


Future  Time. 


We 

Ye      vwere. 

They  J 


1.  Ishall^arwiU,         ) 

2.  Thou  shah,  or  wilt,  >be; 

3.  He  diall,  or  will,     j 

Imperative  Mode. 
1.  Let  toe  be, 
^  At  thou, 

or.  Do  thou  be, 
3.  Lee  himbe; 

Subjunctive  Mode. 
3.  I 

S.  Thou 
3.  He 


ibe; 


Past  Time. 


We     |shaU, 
Ye      >or  wills, 
They  |  be. 

Let  OS  be. 
Be  ye, 

or.  Do  ye  be. 
Let  them  be ; 

We     ) 

Ye      Ibe. 
They  } 


1.  I  were, 
S.  Then  wert, 
$.  He  were; 


We 
Ye 
Theyj 


I 


were. 


Infinitive  Mode. 
Preienty  To  be:  Past,  To  have  been. 

Participle. 

Present,  Being:  Perfect,  Been. 

Pas^  Having  been. 

The  Va1>  Ao^hiett  liius  varied  acjcording  to  Person  Number> 
Tine,  «nd  Model 


BXaLISH  hAVaOA^M* 


Vt 


Iwilicativ^  Mode» 

^^  -    -  » 
jntsQiit 


si.  I  love, 
"  £.  Thou  lovest, 
3.  He  lov6th,  or  loves , 

P^Tuor. 
If  I  loved, 

2.  Thoulovedst, 

3.  He  loved; 

FutuwTime; 

1.  I  shall,  m*  willy         I 

2.  Thou  shalt,  or  wilt,  >lave ; 


PkroL 
We    O 
Ye       >]dv«. 
They  3 


We     ) 

Ye      lloved* 
Tbeyf 

We    Ishdl, 
Ye      lor  wilL 
They  J  love; 


8.  He  shelly  or  will,     j 

IiBpentiye  Mode. 
1.  Let  me  love, 
£.  Love  thou, 

or,  Do  thoD  love, 
3.  Let  him  love; 

Stthjunetive  Mode. 

Present  Time. 
1.1         ) 
3.  Thou  Vloye; 
3.  He     j 

And, 
1.  I  may  | 

S.  Thoumayest  >love; 
3.  HemAy  J 

PMTime. 

1.  J  m%ht  1 

2.  Thou  mightest,  >love; 
3..  He  might  } 

And, 
I  ocmld,  ^hpulfl,  would ;  Thou  ooulde8t,&c.  Joftt  wufi,  ha^  loved. 

Infinitive  Mode. 
Pieasnt,  To  lave:  PaatF  Tohav^  loved. 

PMwink. 

Present,  Lovingt  rerfect, Lorod : 

Fast,  Having  loved. 

r 

But  in  disoouxse  we  have  oft^  occasion  to  n)eak  of  time,  not 
only  as-  iNrescnt.  past,  and  future,  at  large  and  inoetemiinately ;  but 
also  as  such  with  some  particular  distinction  and  limitation :  that  is, 
as  passing,  or  finished ;  as  imperfect  or  perfect  This  will  be  best 
seen  in  an  example  of  a  verb  l^d  out  anifi  distributed  according  I9 
these  distinctions  of  time. 

Indefinite,  oi  Undetermiae4  Tgnai 
Prssent,  I  love;         Peat,  I  loved;  Futurs,  I  ^btjl  lovi. 

Definite,  or  Determined  Time. 
Present  Imperfect :  I  am  (new) 

D 


Let  us  love^ 
LoveyOi 

er.  Do  ye  lovflb 
Lei  them  lovf^ 


We     ) 

Ye      Vlove. 
They  | 

We    I  may  love. 
Ye      >  • and 
Theyj  hav«  loved. 

We     )  might  love, 
Ye      V    and 
They  jhavelove^ 
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Present  Perfect :  I  have  (now)  loved. 

Past  Impeifect;  .  I  was  (then)  loving. 

Past  Perfect :  I  had  (then)  loved     • 

Future  Imperfect :  I  shall  (then)  be  loving. 

Future  Perfect :  I  shall  (then)  have  loved 

To  expreL«!  ihc  present  ?iMd  past  imperfect  of  the  active  and  neuter 
verb^  the  auxiliary  do  is  bimetiia^s  used:  I  do  (now)  love^  I  did 
(then)  love. 

Thus^  wit!^  very  little  variation  of  tlie  principal  verb^  the  several 
drcunkstances  of  mode  and  time  are  dearly  expressed,  by  the  help 
.  of  the  auxiliiU'ies,  ie,  hat^e,  do,  let,  may,  be,  can,  shall,  wUL 

Ia^  does  not  only  e^  })ress  permiMion ;  but  praying,  exhorting, 
oommandini?.  May  and  vd^lit  express  the  possibility  or  liberty  of 
doing  a  thing ;  can  and  could,  tlie  power.  Must  is  sometimes  called 
in  for  a  helper,  and  denotes  necessity.  WiU,  in  the  first  persou 
singular  and  plural,  promises  or  threatens ;  in  the  tecond  ana  third 
persou,  only  fbretels ;  skull,  on  the  contrary,  in  the  first  person, 
simply  foretds ;  in  Xhe  second  and  third  persons,  promises,  com* 
mands,  or  threatens.  But'  this  must  l)e  understood  of  explicative 
sentences ;  for  when  the  sentence  is  interrogative,  just  the  reverse, 
for  the  most  part,  takes  place :  Thus,  *'  I  shall  go;  you  mill  go  ;" 
express  event  only :  but,  '*  wUl  you  go  V  inmorts  intention ;  and 
*'  shall  I  go  ?"  refers  to  the  will  of  another.  But  again,  "  he  shall 
go"  and  "  shall  he  go  ?"  both  imply  will,  expressing  or  referring  to 
A  command.  Would  primarily  denotes  inclination  of  will ;  and 
should,  obligation :  but  they  both  vary  their  import,  and  are  often 
used  to  express  simple  event 

Do  and  have  make  the  present  time;  did,  had,  the  past;  shall, 
will,  the  future ;  let  is  employed  in  forming  the  imperative  mode ; 
fMiPf  m^ht,' could,  tvould,  should,  in  forming  the  subjunctive.  The 
preposition  to,  placed  before  the  verb,  makes  the  infinitive  mode. 
Have,  through  its  several  modes  and  times,  is  placed  only  before  the 
perfect  participle ;  and  be  in  like  manner,  before  the  present  and 
•  passive  participles  ;  the  rest  only  before  the  verb,  or  another  auxi* 
liary,  in  its  pniuary  form. 

When  an.  auxiliaiy  is  joined  to  the  verb,  the  auxiliary  goes  through 
all  the  variations  of  person  and  number ;  and  the  verb  itself  conti- 
nues iiiv.iri.ibly  the  same.     When  there  are  two  or  more  auxiliaries 
.  joined  to  the  verb,  the  first  of  them  only  is  varied  according  to  per- 
son and  number.     The  auxiliary  must  admits  of  no  variation. 

The  passive  verb  is  only  the  parciciple  passive  (which  for  the 
most  part  is  the  Siime  with  the  indefinite  past  time,  active,  and  always 
the  same  with  the  perfect  participle),  joined  to  the  auxiliary  verb 
to  be,  through  all  its  variatk>ns:  as,  "  I  am  loved:  I  was  loved :  I 
have  been  loved :  I  shall  be  loved  :*'  and  so  on, '  through  all  the  per- 
sons, the  numbers,  the  times,  and  the  modes. 

The  neuter  verij  is  varied  like  the  active;  but  having  somewhat 
of  the  nature  of  the  passive,  admits  in  many  instances  of  the  passive 
form,  retaining  still  the  neutCT  significution ;  chiefiy  in  such  verbs^ 
as  signify  taam  sort  of  motian^  or  change  of  place  or  condition :  as^ 
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"  I  am  come :  I  n*as  gone  :  I  am  grown  :  T  was  fallen"  The  verb' 
am,  tvoffy  in  this  case  precisely  defines  the  time  of  the  action  or 
event,  but  doe«»  not  change  the  nature  of  it ;  the  {fessive  form  still 
expressing,  not  properly  a  passion,  but  only  a  state  or  condition  of 
being. 

Irregular  Verbs. 

In  English,  both  the  past  time  active  and  the  participle  perfect, 
or  passive,  are  forrncl  by  adding  to  the  verb  cd  ;  or,  d  only,  when 
the  verb  ends  in  e ;  ns,  "  turn,  turned :  fovt,  loved."  The  verbs 
that  vary  from  this  rule,  in  either  or  in  both  cases,  are  esteemed 
irregular. 

Verbs  ending  in  ch,  ck,  p,  x,  II,  ss,  in  the  past  time  active,  and  the 
participle  perfect  or  passive,  admit  the  char.ge  of  ed  into  / ;'  as, 
snatcht,  clteckt,  snapi,  mixt,  dropping  also  one  of  the  double  letters, 
dwelt,  pasi:  for  snatchedy  checked,  snapped,  mixed,  dwelled,  juissed: 
those  tnat  end  in  /,  m,  n,  p,  after  a  dipntfiong,  moreover  shorten  tlie 
diphthong,  or  change  it  into  a  sin^^-lc  short  vowel ;  as  dealt,  drenmi, 
fntajit,  feU,  slept,  &c  all  for  the  «anie  reason  ;  from  the  quickness 
of  the  pronunciation,  and  because  the  d  aflor  a  short  vowel  will  not 
easily  coalesce  with  the  preceding  consonant.  Those  that  end  in 
ve  change  also  ve  into/;  as,  bereavf,  bereft,  leave,  icfi:  because  like- 
wise V  afler  a  short  vowel  wiU  not  easily  coalesce  witii  /. 

r.: 

Irregulars  by  Contraction- 

Some  verbs  ending  in  rf  or  /  have  the  jiresent,  the  past  time,  and 
the  participle  perfect  and  passive,  all  alike  without  any  variation  ; 
ns,  beat,  burst,  cast,  cost,  cut,  heat,  hit,  hurt,  knit,  let,  lift,  light,  put, 
(iuitj  read,  rent,  rid,  set,  shed,  shred,  shut,  slit,  split,  spread,  thrust,  ^ 
wet  •  , 

These  are  contractions  from  beaftd,  lursted,  canted,  &r. ;  because 
of  the  disagreeable  sound  of  the  syllable  m' after  d  or  /. 

Others  in  the  past  time,  and  p.rticiple  purO^ct  and  passive,  vary 
a  little  from  the  present,  by  shoitenhig  the  diphthong,  or  dianging 
the  d  into  /;  as,  lead,  led,-  sweat,  swet;  meet,  met ;,b1oc(l,.'^lid,. 
breed,  bred ;  feed,  fed ;  speed,  sped  ;  bend,  bent ;  lend,  lent;  rend, 
rent;  send,  sent ;  spend,  spent;  build,  built  (i) ;  geld,  gelt;  gild,, 
gilt;  gird,  girt;  lose,  lost 

Others  not  ending  m  dott  are  formed  by  contraction ;  have,  had, 
for  haved;  make,  made,  for  maked;  flee,  fled,  for  flee^d;  shoe, 
shod,  for  skoe-ed. 

The  following,  beside  the  contraction,  change  also  the  vowel; 
sell,  sold ;  tell,  told;  clothe,  clad  (i). 

Stand,  stood ;  and  dr4re,  durst  Twhich  in  the  participle  Iiath 
regularly  dared  J,  are  clirectly  from  tne  Saxon,  standan,  :tod ;  dyr^ 
ran,  dorste. 
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II. 

Irregulars  in  ghL 

The  Irregulars  of  the  second  class  end  in  ght,  l^th  in  the  past 
time  and  participle ;  and  diange  the  vowel  or  diphthong  into 
au  or  ou :  thi^y  are  taken  from  me  Saxon,  in  which  the  termina* 
tion  is  hie*  * 


Brhig, 

Buy, 

Catch, 

Fight, 

Teach, 

Think, 

Seek, 

Work, 


brought : 
bought ; 
caught 
fought: 
taught  : 
thought : 
sought: 
wrought : 


Saxon. 
Bringah,        brohte. 
B7cgea%       bohte* 


Feotan, 

Taechan, 

Thcncan, 

feecan, 

Woercan, 


fuht 

tsehte. 

thohte. 

sohte. 

worhte. 


Fraught  seems  rather  to  be  an  adjective  than  the  participle  of  the 
verb  Xojreight^  which  has  regularly /re^Aled  Raught  from  reacJk 
is  obsolete. 

III. 

Irt^gulars  in  en. 

The  Irregulars  of  the  third  dass  form  the  past  time  by  changing 
the  vowel  or  diphthong  ofthe  present ;  and  the  participle  perfect 
and  passive,  bv  adding  the  termination  en  ;  beside,  fAr  the  most  part, 
the  change  of  the  vowel  or  diphthong*  These  also  derive  their 
formation  in  both  parts  from  the  Saxon. 
Present.  Past 

a  changed  into        e 

fell, 
o 
awoke, 

00, 

fersook, 
shook, 
took, 
eiv, 
drew, 

€fVm 

slew, 
a  or  o. 


FaU, 

a 
Awake, 

a 

Forsake, 
Shake, 
Take, 

€lfV 

Draw, 

Slay, 

e 

Get, 
Help, 
Melt, 
Swell, 

ta 
£aty 


into 


into 


into 


into 


Participle. 

fallen. 

[[awaked.]] 

forsaken. 

shaken. 

taken. 

drawn. 


mto 


mto 


gat,  or  got, 
pielpeo,^ 
^melted,3 
^swelled,] 
a  or  o. 
ate. 


slain, 
o. 

gotten, 
nolpen. 
molten, 
swollen. 

eaten. 
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t 

,        0- 

Bear,            bare. 

or 

bore. 

bom. 

Break,*        brake. 

or 

broke. 

broken. 

Cleave^         dave. 

or 

dove. 

doven^  or  cleft. 

Speak,          gpake. 

or 

spoke. 

spoken. 

Swear,          sware. 

or 

swon« 

sworn. 

Tear,            tare, 

or 

tore. 

torn. 

Wcar>           ware. 

or 

yrottf 

worn. 

Heave,         hove,  * 

hoven. 

Shear,           shore, 

shorn. 

Steal,            stole, 

stolen,  or  sloln. 

Tread,          trode. 

1 

trodden. 

Weave,        wove. 

woven. 

ee    into     o. 

4- 

0. 

Creep,          crope. 

*F« 

[^creeped,  or  crept^ 

Freeze,        froze. 

4-^ 

frozen. 

Seethe,         sod. 

sodden. 

ee    into     ato 

1 

# 

See,       ^      saw. 

seen. 

t  long  into  t  short, 

f  short 

Bite,            bit. 

bitten. 

Chide,          chid. 

diidden. 

Hide,            hid. 

hidden. 

Slide,           sUd, 

1 

bidden. 

t  long  into  o. 

2 

t  short 

Abide,          abode. 

1 

• 

Climb,          domb. 

[^dimbed.] 

Drive,          drove^ 

driven. 

Ride,            rode, 

ridden. 

Rise,            rose. 

risen. 

Shine,           shone. 

rshined-3 
shriven. 

Shrive,         shrove. 

Smite,          smote. 

smitten. 

Stride,          strode. 

stridden. 

Strive,          strove. 

striven. 

Thrive,        throve. 

thriven. 

Write,          wrote,  i 

3r  writ. 

written. 

i  long  into  «, 

t  ^hoift 

Strike,          stmck. 

stricken,  or  strucken. 

t  short  into  a. 

<% 

Bid,             bade. 

bidden. 

Give,           gave. 

9 

given. 

Sit,               sat, 

ilittefi. 

Spit,            spat, 

■ 

spitl^i. 

t  short  into  u. 

^'^»             dug. 

C^tt^'l 

ie      into    ay. 

1 

Lie,*            laj. 

lien,  or  lain. 

•  Thto  oMier  verb  to  Ikt^unMf  eoofovBdcd  witb  tie  rnh  itttTe  !•  <«9,  {Hit  to  tn  m#  or 
place  ;3  whl«h  to  relator,  and  bM  In  the  pM  Mbk  and  pwHcipto  Ut^d  mUdS. 


» 
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o  into 

Hold, 

o         into 
Do, 

00       into 
Choose^    ' 

onf      into 
Blow, 
Crow, 
Grow, 
Know, 
Throw, 


held, 
f .    ' 

did, 
o. 

chose, 

€fV, 

blew, 
crew. 


^ 


pew, 
knew, 
threw, 
into  erv, 

ly*  flew. 

The  following  are  irrefj^iilar  only  in  the 
without  changing  tlie  vowel. 

[[baked,;] 

:folded.5 

graved,;]     * 

Tiewed,;] 

-ladedj 

Joaded,]] 

[[mowed,]] 

[[owed,  or  oiightj]] 

^rived,;] 

[[sawed,*] 

^hapedj 

[[shav<»d,[] 

^shewed,;] 


Grave, 
Hew, 
Lade, 
Load, 
Mow, 
Owe, 
Rive, 
Saw, 
Shape, 
Shave, 
Shew, 
or 
Show, 
Sow, 


[[showed,]] 
^^owedj 


Straw,  -ew,  or  -ow,  [[6trawed,&c[] 
Wash,  [[washed,] 

Wax,  £waxed,j 


holdem    ■ 

done,  i.  e.  doen. 

choflcn. 

blown. 

[[crowed.]] 

grown. 

known. 

thrown. 

otv, 
flown.t 

participle;    and  t)iat 

baken. 

folden. 

ffraven. 

newen,  or  hewn. 

laden. 

loaden. 

mown. 

owen.  . 

riven. 

sawn. 

shapen. 

shaven. 

shewn.     ' 

shown. 

sown. 

strown, 

washen. 

waxen. 


"  Fnr  blm,  tbronfh  boitile  oimpa  I  beut  my  wiyi 
For  him,  tboi  prouratc  *i  thy  feet  I  la^  : 
Lane  glfta  proportioned  to  thy  wrath  t  bear." 

Pope,  Iliad,  iilv.  tn. 
Here  law  b  eTldcnily  aied  for  the  present  time,  Itiitead  of  iU.    "  Before  tbey  were  laid 
dowu."    Aab.  ii.  a.    "  And  benaf'/Htf  down."    3  Sam  xiii.  a.    It  ought  to  be,  Aad  2taa,  or 
lain  down,    ^ee  alao  Rut   ill.  7.    i  Kmn  iU.  <,  i.    i  Kings  xii.  t.  zxi.  4- 

•  Ihat'lt,  aa  a  bird  i*  Latin,  volare;  wberen  to /ite  sigh  idea  yWere,  aa  fh>m  an  enemy. 
Tbia  nraia  to  be  the  proper  diatinciian  lietween  ifo  ify,  and  tojiee  :  wlilch  in  the  present  timet 
are  very  often  cot.fouiided.  Our  transbitioii  of  ttae  Bibk*  is  not  qwile  free  from  this  mistake.  It 
bath  /Ice  for  volare,  in  perl^^pnena  or  ei<bt  placet  out  of  a  great  somber ;  but  never  Jlp 

fur/krere. 

t  "  For  rhyme  in  Greece  or  Rome  waa  never  known. 

Till  by  bnrbnrian  delogea  tferjUnm.**  n. 

Roscftmmon,  Batay. 

"  Do  not  the  Nile  and  the  Niger  mike  yearly  iiinndatlDns  in  ot  r  days,  as  tbey  buve  formerly 

donet  and  are  not  tta*  countries  ao  over/fovn  still  situate  betncen  ibe  tropica 't">-Beutley'a 

Sermona. 

"  Thus  Y)(l  by  mariners  are  ataown. 

Earl  Godwtu's  caatlea  owr/fmfn."— Swift. 

H«i«  the  pnrtleiplt  of  tbe  irrcgntar  verb»  /•  /Ky,  Is  C(mf«>anded  with  that  of  Cbe  regular  ver)>, 

to  Jim*   itooghtlobtinnttthcaeplaceaovrr/rocred:    , 
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Wreath,  [^wreathedj]]  wreathen. 

WriUie,  £writhed,j  '   writhen. 

Some  verbs,  ivhich  change  f  short  into  a  or  u,  and  t  long  into  ou, 
have  dropped  the  termination  en  in  the  participle. 

t  short  into  a  or  v,  u.  , 

Begin,  began,  begiUL 

Cling,  clang,  or  dung,  dunff. 

Drink,  drank,  "drunk,  or  drunken. 

Fling,  flung,  flung. 

Ring,  ra^g,  or  rung,  rung. 

Shnnk,  shrank,  or  shrunk,       slirunk. 

Sing,  sang,  or  sung,  sung. 

Sink,  sank,  or  sunk,  sunki 

Sling,  slang,  or  slung,  slung. 

Slink,  alunk,  slunk. 

Spin,  span,  or  spun,  spun. 

Spring,  sprang,  or  sprung,        sprung. 

Sting,  stung,  stung. 

Stink,  stank,  or  stunk,  stunk. 

String,  strung,  strung. ' 

Swim,  swam,  or  svum,  swum. 

Swing,  swung,  swung. 

Wring,  wrung,  wrung. 

In  many  of  the  foregoing,  the  original  and  analogical  form  of  the 
past  time  in  a,  which  distinguished  it  from  die  participle,  is  grown 
quite  obsolete. 

i  long  into         ou,  ou. 

Bind,   *  bound,  *  bound,  or  bounden. 

Find,  found,  found. 

Grind,  ground,  ground. 

Wind,  wound,  wound. 

The  following  seem  to  have  lost  th2  en  of  the  partidple  in  the 
same  manner :  *  • 

Hang,  hung,  hung. 

Shoot,  shot,  shot. 

Stick,  stuck,  stuck. 

Come,  came,  coitie. 

Run,  ran,  run. 

Win,  won,  y,om 

To  Uie  irregular  \  erbs  are  to  be  added  the  defective ;  which  are 
not  only  for  the  most  patt  iiTcgular,  but  are  also  wanting  in  some  of 
thdr  jMUts.  They  are  m  general  words  of  most  frequent  and  vulgar 
use ;  in^  which  custom  is  apt  to  get  the.  better  cf  anaJ ngy.  Such  are 
the  auxiliary  verbs;  most  of  which  are  ofTfiis' number.  They- are 
in  use  only  in  some  of  their  times  and  modes ;  and  some  of  them  are 
a  compo^tiou  of  times  of  several  defective  verbs  having  the  same 
signification.* 

•  Tlie  whole  nuiuber  of  verlM  ta  th*  EiicU*L  Ungnzce,  lefular  and  irrejobr,  simple  ind 
cmnpouiidcd,  taken  tof etluM-,  It  kbont  a9Q0.  The  whole  niudber  of  irrtfttter  verbs,  the  4cfcctlir« 
Ucloded,  to  kboat  itt. 
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Preaent 

Part. 

Partieiple. 

Am, 

was, 

been. 

Cvi, 

could. 

Go, 

went. 

gone. 

May, 

might. 

Mitft 

1 

Quoth, 

auoth. 
anould. 

Shall, 

Wee^  wit,  or  wot. 

wot 

wm, 

would. 

wu. 

wist 

There  are  not  in  English  so  many  as  a  hundred  verb)  (bf  ing  only 
the  chief  part,  but  not  all  of  the  irr^ulvs  of  the  third  class),  which 
have  a  distinct  and  different  fonn  from  the  pa9t  time  active,  and 
the  participle  perfect,  or  passive.  The  general  bent  and  turn  of 
the  language  is  towards  the  other  fi>rm;  which  make  the  past  time 
and  the  participle  the  same.  This  genml  inclination  and  tendency 
of  the  language  seems  to  have  given  occasion  to  the  introducii^ 
of  a  yery  great  corruption ;  by  which  the  form  of  the  past  time  is 
confounded  with  that  of  the  participle  in  these  verbs,  few  in  propor« 
tion,  which  haye  them  quite  different  from  one  another.  This  ' 
conftision  prevails  greatly  in  common  discourse,  and  is  too  much 
authorised  by  the  example  of  some  of  our  best  writers. 
,  Thus  it  is  said,  he  Agun,  for  he  began ;  he  run,  for  he  ran  ;  he 
drnnk,  for  he  drank ;  the  participle  being  used  instead  of  the  pas( 
time.     And  much  more  frequently  the  past  time  instead  of  the 

-participle :  as,  /  had  wrote,  it  was  wrote,  for  /  had  written,  it  wan 
wriHt^i  I haoe  drank,  fcnr  /  have  drunk;  bore,  for  borne;  choiie, 

'for  chcien;  bid,  for  bidden;  got,  for  gotten,  &c  This  abuse  has 
been  long  growing  upon  us,  and  is  continuallv  making  further  en- 
croachments ;  as  it  may  be  observed  in  the  example  of  those 
irr^al^r  verbs  of  the  third  dass,  whidi  change  t  short  into  a  and  u ; 
as,  cling,  dang,  dung,  in  which  the  origioal  and  analogical  form  of 
the  past  time  m  a  is  almost  grown  obscdete ;  and  the  u  prevailing 
instead  of  it,  the  past  time  is  now  in  most  of  them  confounded  with 
the  partidple.  The  vulgar  translation  of  the  Bible,  which  is  the 
best  standard  of  our  lan^iage,  is  free  ttaax  this  corruption,  except 
in  a  few  instances;  as,  hid  is  used  for  hidden;  held  for  holden, 
frequently;  bid  for  bidden;  begot  for  begotten;  once  or  twice: 
in  which,  and  a  few  other  like  words,  it  may  perhaps  be  allowed  as 
a  contraction.  And  in  some  of  these  custom  has  established  it  be- 
yond recovery :  in  the  rest  it  seems '  wholly  inexcusable.  The 
absurdity  of  it  will  be  plainly  perceived  in  the  example  of  some  of 
these  verbs  which  custom  has  not  yet  so  perverted.  We  should  be 
immediately  shocked  at,  /  have  knew,  I  have  saw,  I  have  gave,  &c. 
but  our  ears  are  grown  familiar  with,  /  have  wrote,  I  have  drank,  I 
have  bore,  &c.  w£ch  are  altogether  as  ungrammaticaL 

Advsrb. 

Adverbs  are  added  to  verbs,  and  to  aiijectives,  to  denote  some 
modification  or  circumstance  of  an  action,  or  quality :  as  the  mano 
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tier,  birder,  time,  place,  distance^  motion,  relation,  quantity,  quality, 
oompaiison,  douvt^  affiritiatioii,  negation,  demomtration,  interroga- 
tion. 

in  English  tiiey  admit  of  db  Varia6on ;  except  some;  fbW  of  them^ 
which  luve  the  degi^s  of  comparison;  Ibls,  ^oftetl,  bftener, 
oftenest ;"  "  soon,  sooner,  soohest ;"  and  those  Irregufars  derived 
i^m  aidyectives  in  this  respect  likewise  intgular ;  "  Well,  better^ 
beat ;''  Stc. 

An  adverb  is  sometinMs  joined  to  another  advetb,  tb  modify  or 
qualify  its  meaning ;  as,  ^  very  much,  much  too  Uftle,  not  very 
pmdenHy/' 

FaEPosiTibNk 

Prepositions,  so  called  bet^use  they  are  commonly  pui  hejwrc 
tiie  words  to  which  they  are  applied,  serve  to  connect  words  with 
one  another,  and  to  shew  the  relatioki  between  them; 

One  great  use  of  prepositions,  in  English  is  to  exjpress  those 
relations,  which  in  some  l^guages  are  chiefly  marked  by  cases,  or 
the  different  endings  of  the  noun. 

Most  prepositions  originally  denote  the  relations  of  place,  and  have 
been  thence  transferred  to  denote  by  similitude  other  relations. 
Thus,  outy  tn,  throughy  under ^  by^  tOy  ffomy  of,  &c.  Of  is  much 
the  same  withyVo«-  "ask  q/* me,"  that  is,  yrom  me:  ''made  of 
wood  ;"  **  Son  of  Philip ;"  that  is,  sprung  from  him.  For,  in  its 
primary  sense,  is  in  the  stead,  or  place ,  oi  another.  The  notion  of 
place  is  very  obvious  in  all  the  rest. 

CoNJUircTlol^. 

The  Conjunction  connects  br  joins  together  sentences ;  so  as, 
out  of  two,  to  make  one  sentencip. 

Thus>  "  You,  mid  I,  and  Peter,  rode  to  London,'^  is  oiie  sentence, 
made  up  of  these  three  by  the  conjunction  and  twice  employed ; 
'*  You  rode  to  London  ;  t  rode  to  London ;  Peter  rode  to  London/' 
Again,  *^  You  and  I  rode  to  London,  hut  Peter  staid  at  home,''  is 
one  sentence  made  up  of  three  by  the  conjunctions  and  and  hut : 
both  of  which  equally  connect  the  sentences^  but  the  latter  express- 
es an  opposition  in  the  sense.  The  first  is*  therefore  called  a  con- 
juBcCi<m  copulative ;  the  other  a' conjunction  disjunctive. 

*  • 

InterjectIow. 

Interjections,  so  called,  because  they  are  thrown  in  between  the 
parts  of  a  sentence,  without  making  any  other  alteration  in  it,  are 
a  kind  of  natural  sounds  adopted  to  express  the  affection  of  the 
upeaker. 

The  different  passions  have,  for  the  most  part,  different  inters 
jections  to  express  them. 

The  interjection  O,  placed  before  a  substantive,  expresses  more 
strongly  an  address  made  to  that  person  or  thing  ;  as  it  marks  ni 
La  tin  what  is  called  the  vocative  case. 

E 
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'.  SYNTA3L 

A  Sentence  is  an  assemblage  of  words,  ekpreised  in  proper 
form,  and  ranged  in  proper  order,  and  concurring  to  make  a  cook 

plefe  sense. 

The  construction  of  sentences  depends  prinpipaUy  upon  the 
Concord  or  agreement,  and  the  regimen  or  government,  oi  wordsw 

One  "ii-ord  is  said  to  agree  with  another,  when  it  is  required  to 
be  in  like  case,  niunber,  gender,  pr  person* 

One  word  is  said  to  govern  another,  when  it  causeth  the  olhec 
to  be  in  some  case,  or  mode. 

Sentences  are  eitiier  simple,  or  compounded. 

A  simple  sentence  hath  in  it  but  one  subject^  and  one  finite 
verb ;  that  is,  a  verb  in  the  indicative,  imperative  or  subjunctive 
mode. 

A  phrase  is  two  or  more  words  rightly  put  together,  in  order 
to  make  a  part  of  a  sentence ;'  and  sometimes  making  a  whole 
sentence. 

The  most  common  phrases  used  in  simple  sentences,  are  tlie 
following : 

1.  Phrase :  The  substantive  before  a  verb  active,  passive,  or 
heuter ;  when  it  is  said,  what  thing  is^  do^s^  or  is  done ;  as,  "  I 
Jim  ;"  "  thou  writest ;"  "  Thomas  is  loved ;"  whexe  /,  tliouy  Thomas^ 
are  the  nominative  cases  ;  and  answer  to  the  question,  toAo  or 
n^hat  f  as,  "  Who  is  loved  ?  Thomas."  And  the  verb  agrees  with 
the  nominative  case  in  number  and  person ;  as,  thou  being  the 
second  person  singular,  the  verb  writest  is  so  too. 

2.  Phmse :  The  substantive  after  a  verb  neuter  or  passive : 
when  it  is  said,  that  such  a  thing  i«  or  is  made ^  or  thought,  or  ccdledj 
Such  another  thing  ;  or  when  the  substantive  after  the  verb  is  spoken 
of  the  same  thing  or  person  with  the  substantive  before  the  verb  : 
as,  "  A  calf  becomes  an  ox  ;'*  *'  Plautus  is  accounted  a  poet ;''  '*  I 
am  he.''  Here  tlie  latter  substantive  is  in  the  nominative  case,  as 
well  as  the  former;  and  the  verb  is  said  to  govern  the  nominative 
case.:  or,  the  latter  substantive  may  be  said  to  agree  in  case  with 
the  former. 

3.  Phiase:  Tlie  adjective  after  a  verb  neuter  or  passive,  in  like, 
manner  :  as,  **  life  is  short,  and  art  is  long  J*  ''  Exercise  is  esteem- 
ed wholesome.** 

4.  Phrase :  The  substantive  after  a  verb  active,  or  transitive  ; 
as,  when  one  thing  is  said  to  act  upon,  or  do  something  to,  another  : 
aS)  ^^  to  open  a  door  ;''  to  build  a  house :"  ''  Alexander  conquered 
the  Persians."  Here  the  thing  acted  upon  is  In  the  objective 
case  :  as  it  appears  plainly  when  it  is  expressed  by  the  pronoun, 
which  hu'i^  a  proper  termination  for  that  case  ;  ^^  Alexahder  con- 
quered them :  and  the  verb  is  said  to  govern  the  objective  case. 

5.  Phrase  :  A  verb  foUowkig  another  verb;  as,  '^  boys  love  to 
play :"  where  the  latter  verb  is.  in  the  infinitive  mode. 

(i.  Phrase :  When  one  thing  is  said  to  belong  to  anotlier :  as, 
^*  Milton's  poeros  ;"  where  the  thing  to  which  &e  other  belongs^ 
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Is  placed  first,  and  is  in  the  possessive  case  ;  or  else  last^  witii  the 
preposition  of  before  it :  as^  ^^  the  poems  of  Milton. ' 

7.  Phrase:  When  another  snbstantive  is  added  to  express  and 
explain  the  former  more  fully  :  as,  **  Paul  the  apostle  ;"  **  King 
George :''  where  they  are  both  in  the  same  case  ;  and  the  latter 
is  said  to  be  put  in  apposition  to  the  former. 

8.  Phrase :  Mlien  the  quality  of  the  substantive  is  expressed 
by  adding  an  adjective  to  it ;  as^  ^'  a  wise  man  ;"  ^^  a  black  horse/' 
Piirticiples  have  the  nature  of  adjectives ;  as,  ^^  a  learned  man  ;" 
^'  a  loving  father/' 

9.  Pfanue :  An  adjective  with  a  verb  in  the  infinitive  mode 
following  it :  as,  "  worthy  to  die  ;"  *'  fit  to  be  trusted/' 

10.  Phrase :  When  a  circumstance  is  added  to  a  verb,  or  an 
a^ective,  by  an  adverb :  as,  **  You  read  well :"  "  he  is  very  pru- 
dent." 

11.  Phrase:  \¥lien  a  circumstance  is  added  to  a  verb,  or  an 
adjective,  by  a  snbstantive  with  a  preposition  before  it ;  as,  "  I 
write  for  you;"  "he  reads  with  care ;"" studious  of  praise;" 
**  ready  for  mischief." 

12.  Phnue:  When  the  same  quality  in  different  subjects  is 
compared :  the  adjective  in  the  positive  having  after  it  the  con- 
junction M I  in  the  comparative,  the  conjunction  thaa ;  and  in  the 
superlative,  the  preposition  of;  as, "  white  as  snow ;"  "  wiser  than 
I ;"  "  greatest  of  all." 

The  principal  parts  of  a  simple  sentence  are  the  agent,  the 
attribute,  and  the  object.  The  agent  is  the  thing  chiefly  spoken  of; 
the  attribute  is  the  thing  or  action  affirmed,  or  denied  of  it :  and 
the  object  is  the  thing  affected  by  such  action. 

Two  or  more  nouns  in  the  singular  number,  joined  together  by 
one  or  more  copulative  conjunctions,  have  verbs,  nouns,  and  pro- 
nouns, agreeing  with  them  in  the  plural  nuinber :  as,  "  Socrates  and 
Plato  were  wise ;  •  they  were  the  most  eminent  philosoph^s  of  Greece/' 
But  sometimes,  after  an  enumeration  of  particulars  thus  connected, 
the  verb  follows  in  the  singular  number ;  and  is  understood  as 
applied  to  each  of  the  preceding  terms :  as,  ''  the  glorious  inhabi- 
.  tants  of  those  sacred  palaces,  where  noUiing  but  light  and  blessed 
immortality,  no  shadow  of  matter  for  tears,  discontentments,  griefs, 
and  uncomfortable  passions  to  work  upon ;  but  a|l  joy,  tranquillity 
and  peaces  even  for  ever  and  ever,  doth  dwell/' — Hooker,  B.  i.  4. 
"  sand  and  ^alt,  and  a  mass  of  iron,  is  easier  to  bear,  tiian  a  man 
without  understanding/' — Ecdes.  xxii.  15. 

If  the  singulars  so  joined  together  are  of  several  persons,  in 
making  the  phiral  pronoun  agree  with  them  in  person,  the  second 
person  takes  place  of  the  third,  and  the  first  of  both :  "  he  and  yon 
and  I Yf on  it  at  the* hazard  of  our  lives :  you  and  he  shared  it  between 
you. 

The  verb  to  he  has  always  a  nominative  case  after  it ;  as,  "  It 
wwt  /,  and  not  he,  th^t  did  it:"  unless  it  be  in  the  infinitive  mode  : 
^  though  you  thought  it  to  he  him," 

.    The  adverbs,  when,  while^  after,  Sfc.  being  left  out,  the  phrase 
4s  formed  with  the  participle,  independent  on  the  rest  of  the  sen- 
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tence ;  as,  "  The  doors  beipg  shut,  Jems  stofMl  in  the  midst.M 
This  is  called  the  case  absolute. 

To  before  a  verb  is  the  sign  of  the  infinitive  mode :  b«t  there 
are  some  verbs,  which  have  commonly  other  verbs  following  them 
in  the  infinitive  mode  without  the  sign  to :  as,  Ud^  dare^  neerf, 
iftoAre,  see^  hearj  feel ;  as  also  det^  and  perhaps  a  few  others ;  as, 
"  I  bade  him  do  it ;  you  dare  not  do  it ;  I  saw  him  do  it ;  I  hfitwd 
him  say  it." 

.  The  infinitive  mode  is  often  made  absolute,  or  used  indepen- 
dently of  the  rest  of  the  sentence ;  supplying  the  piaoe  of  the 
coi\iunction  that  with  the  subjunctive  mode :  as»  *'  to  comftu^^ 
Uuth,  I  was  in  &ult;"  <'  to  begm  with  the  first:"  *'  toprocmd;'* 
*«  to  conclude  f  that  is,  *^  that  J  may  cmrfe$s:  ^-c." 

The  infinitive  mode  has  much  of  the  nature  of  a  substatttive ; 
expressing  the  action  itself,  which  the  verb  signifies ;  as  the  partis 
ciple  has  the  nature  of  an  a4iective.  Thus  the  infinitive  mode 
does  the  office  of  a  substantive  in  difi*erent  cases ;  in  the  nomi- 
native; as,  *^to  pk^  is  pleasant:''  in  the  objective;  as,  "boya 
love  to  pksy" 

The  participle,  with  an  article  before  it,  and  the  prcfiosition  of 
after  it,  becomes  a  substantive  expressing  the  action  itself  whic^ 
the  verb  signifies :  as,  "  Thesfe  are  the  rules  of  grammar,  by  the 
observing  of  which  you  may  avoid  mistakes/'  Or  it  may  be  ex- 
pressed by  the  participle,  or  gerund,  "  by  observing  which :"  not, 
"  by  observing  of  which ;"  nor,  "  by  the  ohservtMf  which :"  for 
either  of  those  two  phrases  >vould  be  a  confounding  of  two  dis- 
tinct forms. 

The  participle  is  often  made  absolute,  in  the  same  manner,  and 
to  the  same  sense,  as  the  infinitive  mode :  as,  ^^  This^  generally 
speaking  is  the  consequence." 

The  participle  frequentiy  becomes  altogether  an  adjective ; 
when  it  is  joined  to  a  substantive  merely  to  denote  its  quality; 
without  any  resjpect  to  time:  expressing,  not  an  action,  but  a  habit; 
and,  as  such,  it  admits  of  the  degrees  of  comparison :  as,  '^  H 
learned,  a  more  learned,  a  most  learned  man;  a  loving,  more 
loving,  most  loving  father." 

Simple  sentences  are,  1.  Explicative,  or  explaining :  2.  Interro- 
gative, or  asking:  3.  Imperative,  or  commanding^ 

1.  An  explicative  sentence  is,  when  a  thing  is  said  to  be,  or 
not^to  be  ;  to  do,  or  not  to  do;  to  suffer,  or  not  to  suffer;  in  ^ 
direct  manner :  as  in  the  foregoing  examples.  If  the  sentence  be 
negative,  the  adverb  not  is  placed  after  the  auxiliary  ;  or  after  the 
verb  it&cif  when  it  has  no  auxiliary  ;  as,  ^'  it  did  not  touch  him  ;" 
or,  '^  it  touched  him  not,'^ 

2.  In  an  interrogative  sentence,  or  when  a  question  is  asked,  the 
nominative  case  follows  the  principal  verb,  or  the  auxiliary :  as, 
**  teas  t/  he?  "  did  Alexander  conquer  the  Persians  1"  And  the 
adverb  tkerey  accompanying  the  verb  neuter,  is  also  placed  after 
the  verb  :  as,  <<  teas  there  a  man?"  So  that  the  Question  depends 
entirely  on  the  order  of  the  words. 

d.  In  an  imperative  sentence,  when  a  thing  is  commanded  to  be^ 
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to  dO)  to  suffer^  or  not ;  the  nominative  case  follows  the  verb  or 
the  auxiliary :  as,  "  go  thou  traitor ;"  or,  '^  do  thou  go  f  or  the 
auxiliary  7ef,  with  the  objective  case  after  it,  is  used:  as  ^^  /et  «| 
Jie  gone.'* 

The  adjective  in  English  having  no  variaCtion  of  gender  or  nuoK 
ber,  cannot  but  agree  with  the  substantive  in  those  respects ;  some 
of  the  pronominal  adjectives  only  excepted,  which  have  the  plural 
liumber :  as,  those,  these :  which  must  agree  in  number*  with  their 
substantives. 

Nouns  of  measure,  number,  and  weight,  are  sometimes  joined  in 
the  singular  form,  with  numeral  adjectives  denoting  plurtdity :  a8| 
f*  fifty  ^0*;  m  score/' 

^'  Ten  thousand^Aom  deep/' 

Milton»  P.  L.  ii.  834. 
''  A  hundred  head  of  Aristotle's  friends.'' 

Pope,  Dnnciad,  iv.  182. 
'^  About  an  hundred  p^uMif  weight."— -John,  xix.  39. 

The  adjective  generally  goes  before  the  noun :  as,  ^^  a  wi^  man  ; 
^  eood  horse;  unless  something  depend  on  the  adjective;  as» 
^'  rood  conveifient  for  me/'  or  the  adjective  be  emnhatical ;  as* 
f'  Alexander  the  Great ;'"  and  it  stands  immediately  beiore  the  noun» 
pmless  the  verb  to  be,  or^any  auxiliary  joined  to  it*  come  between  the 
adjective  and  the  neun  :  as,  '^happy  is  the  man ;  nappy  shall  he  be." 
And  the  article  goes  before  the  adjective :  except  the  adjectives^ 
n//,  such,  and  many,  and  others  subjoined  to  the  adverbs,  so^  as,  and 
how  r  as,  ^'  all  the  men ;"  ^'  suth  a  man ;"  **  mmny  a  man ;"  ^^  S9 
good  a  man ;''  ^^  as  good  a  man  as  ever  lived  ;"  ^^  how  beautiful  c 
prospect  is  here !"  And  sometimes",  when  there  are  two  or  more 
adjectives  joined  to  the  noun,  tie  adjective  follows  the  noun  :  as^ 
}^  a  man  learned  and  religious." 

There  are  certain  adjectives,  which  seem  to  be  derived  without 
any  variation  from  verbs,  and  have  the  same  signification  with  the 

Eassive  participles  of  their  verbs :  they  are  indeed  qo  other  than 
atin  passive  participles  adapted  to  the  English  termination :  as» 
annshua$e,  contaminate,  elate ; 

"To  destruction  sacred  and  devote, — ^Milton. 
**  Th^  alien  compost  is  exAau^^."— Phillips,  Cyder. 
These  (some  few  ex<;epted,  vhich  have  gained  admission  into 
common  discourse)  are  much  more  frequently,  and  more  allowably, 
used  in  poetry^  than  in  prose. 

The  distributive  pronominal  adjectives,  eocA,  evety^  either,  agree 
with  the  nouns,  pronouns,  and  verbs  of  the  singular  number  only : 
as,  "  the  king  of  Israel  and  Jehoshaphat,  the  king  of  Judah,  sat 
each  [king]  on  his  throne,  having  [both^  put  on  their  robes." — 
1  Kings,  ;Lxii.  10.  *'  Everif  ttee  is  known  by  Am  own  fruit"— Luke 
vi.44. 


*  By  thU  metMut  th»v  ahalt  have  no  portion  on  thb  aldo  the  river."— Esra.  It.  16. 
**  It  renders  nv  carelew  of  approyine  onrselves  to  God  by  religions  duties,  and  hy 
thai  meariB  seeing  the  continuanre  of  his  |coodness/*->-Atterbttry,  Sermons.  Ought  it 
Tiot  to  be,  by  the$e  meam^  by  than  metna  f  or  by  thU  we«4^  by  tAM  mmn,  la  the 
sxoifular  number?  as  it  is  «Md  by  Heoltflr,  Sidney,  Shakspeture,  Ac. 
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*'  Lepidus  flatters  both, 
Of  both  is  Mattered ;  but  he  neither  loves, 
Nor  either  eaves  for  him.'' 

Shakspeare,  Ant.  and  Cleop. 
Unle«s  the  plural  noun  convey  a  collective  idea ;  as,  ^^  that  every 
twelve  yean  there  should  be  set  forth  two  ships.'' 

Bacon. 
Every  verb,  except  in  the  infinitive  or  the  participle,  hath  its 
nominative  casc»  either  expressed  or  implied  :  as, 

'^  Awake,  arise,  or  be  for  ever  fallen :'' 
that  is,  ^*  Awake  ye^  &c." 

Every  nominative  case,  except  the  case  absolute,  and  when  an 
address  is  made  to  a  person,  belongs  to  some  verb,  either  expressed 
or  implied  ;  as  in  the  answer  to  a  question :  ^^  Who  wrote  this  book  I 
Cicero :"  that  is,  '^  Cicero  wrote  it"  Or  when  the  verb  is  under- 
stood ;  as, 

♦*  To  whcMn  thus  Adam :" . 
that  is,  spake. 

Every  possessive  case  supposes  some  nonn  to  which  it  belongs : 
as  when  we  say,  '^  St.  Paul's,  or  St.  James's,"  we  mean  St.  Paul's 
ckurchj  or  St.  James's  po/ocf. 

Every  adjective  has  relation  to  some  substantive,  either  expressed 
or  implied:  as,  "the  twelve,*'  that  is,  apostles;  "the  wise,  the 
elect,"  that  is,  persons. 

In  some  instances  the  adjective  becomes  a  substantive,  and  has 
an  adjective  joined  to  it :  as,  "  the  chief  good  ;"  "  Evil,  be  thou 
my  good !" 

In  others,  the  substantite  becomes  an  adjective,  or  supplies 
its  place ;  being  prefixed  to  auother  substantive,  and  linked  to  it 
by  a  mark  of  couj  unction ;  as,  "  sea-water  ;  land-tortoise ;  forest* 
tree." 

Adverbs  have  no  government.  . 

The  adverb,  as  its  name  imports,  is  generally  placed  close  or  near 
to  the  word  which  it  modifies  or  affects ;  and  its  propriety  and 
force  depend  on  its  position*.  Its  place  for  the  most  part  is  before 
adjectives ;  after  verbs  active  or  neuter ;  and  it  frequently  stands 
betiveen  the  auxiliary  and  the  verb  :  as,  "  he  made  a  very  elegant 
harangue ;  he  spake  unaffectedly  aad  forcibly  ;  and  was  attentively 
heard  by  the  whole  audience." 

Two  negatives  in  English  destroy  one  another,  or  are  equivaUnt 
toan  aihrmative;  as, 

"  Aordid  they  not  perceive  tfce  evil  plight 

la  which  they  were,  or  the  fieice  pains  not  feel." 

Milton,  P.  L.  i.  SST,. 
Prepositions  have  a  government  of  cases :  and  in  English  they 
always  require  the  objective  case  after  them :  as,  '^  with  him;  from 
her ;  to  wtf." 

The  preposition  is  often  separated  from  the  relative  which  it 


•  Thuji  it  is  commonly  sAiH,  *'  I  only  ivpi)k«  t1ire«  trordU;**  vlieii  the  intenUen  Qf 
ifae  upeiikcr  manafeMtly  reqvlret,  **  1  tjpalie  cnty  three  words/' 

f 
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governs^  and  joined  to  the  verb  at  the  end  of  the  sentence  or  of  s^me 
member  of  it :  as,  ^'  Horace  is  an  author,  wham  I  am  much  delighted 
with.'^  "  The  world  is  too  well  bred  to  shock  authors  with  a  truth, 
tvMch  generally  their  booksellers  are  the  first  that  inform  them  of." 
This  is  an  idiom,  which  our  language  is  strongly  inclined  to :  it 
prevails  in  common  conversation,  and  suits  very  well  witli  the 
^miliar  style  in  writing:  but  the  placing  of  the  preposition  before 
tlie  relative  is  more  graceful,  as  well  as  more  perspicuous;  and 
agrees  mucli  better  with  the  solemn  and  elevated  style. 

Verbs  are  often  compounded  of  a  verb  and  a  preposition ;  as, 
to  uphold,  to  outweigh,  to  overlook :  and  this  composition  sometimes 
gives  a  new  sense  to  the  verb ;  as,  to  understand,  to  withdraw^  tB 
Jbrgite.  But  in  English  the  preposition  is  more  frequently  placed 
after  the  verb,  and  separate  from  it,  like  an  adverb;  in  which 
situation  it  is  no  less  apt  'to  affect  the  sense  of  it,  and  to  give  it  a 
new  meaning ;  and  may  still  be  considered  as  belonging  to  the  verb, 
and  as  a  part  of  it.  As,  to  cast^  is  to  throw ;  but  to  .cast  up,  or  to 
compute,  an  account,  h  quite  a  different  thing  :  thus,  to  foil  on,  to 
bear  out^  to  give  over ;  <&c.  So  that  the  meaning  of  the  verb,  and 
the  propriety  of  the  phrase,  depend  on  the  preposition  subjoined. 

As  the  preposition  subjoined  to  the  verb  hath  the  construction 
and  nuture  of  an  adverb,  so  the  adverbs,  here,  there,  where,  with  a 
preposition  subjoined,  as,  hereof^  therewith,  whereupon^  have  the 
construction  and  nature  of  pronouns. 

The  prepositions  /o^  and  for  are  often  understood,  chiefly  before 
the  pronoun ;  as.  V^ive  me  the  book ;  get  me  some  paper  ;**  that 
is,  tome,fo>rme,  T 

The  prepositi^Q  in,  or  in,  is  often  understood  before  ndtlns  ex- 
pressing time :  as,  "this  day:  next  month;  last  year  :^^  that  is,  ^  on 
this  day ;"  "  in  next^mwUi;''  in  last  year.*' 

In  poetry,  the  cohfmon  order  of  words  is  ft'equently  inverted, 
in  all  ways  in  which  it  may  be  done  without  ambiguity  or  obscurity.  - 
Two  or  more  simple  sentences,  joined  together  by  one  or  more 
connective  words,  become  a  compounded  sentence. 

Tliere  are  two  sorts  of  words,  which  connect  sentences;  1. 
Relatives ;  2.  Conjunctions. 

Examples  :  1.  '^  Blessed  is  the  man,  who  feareth  the  Lord."  2. 
^  Life  is  short,  and  art  ib  long."  1.  and  2.  '^  Blessed  is  the  man, 
who  feareth  the  Lord,  and  keepeth  his  commandments." 

The  relatives,  who,  which,  that,  having  no  variation  offender  or 
number,  cannot  but  agree  witli  their  antecedents.  W/io  is  ap- 
pi  opriated  to  persons ;  and  so  may  be  accounted  masculine  and 
feminine  only :  we  apply  lohich  now  to  things  only ;  and  to  irrational 
animals,  excluding  them  from  personality ,  without  any  consideration 
of  sex :  which  therefore  may  be  accounted  neuter.  But  formerly 
they  were  both  indifferently  used  of  persons :  "  Our  Father,  trAicA 
art  in  heaven."  That  is  used  iudifl^erently  both  of  persona  and 
things :  but  it  would  better  become  the  solemn  style  to  restrain  it 
more  to  the  latter,  than  is  usually  done.  What  includes  both  the 
antecedent  and  the  relative :  as,  '<  This  was  what  he  wanted;"  that 
is,  "  the  thing  which  he  wanted," 
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The  relative  is  the  nominative  case  to  the  verb,  when  no  other 
Bominative  conies  between  it  and  the  verb:  but  when  another 
nominative  comes  between  it  and  the  verb,  the  relative  is  governed 
by  some  word  in  its  own  member  of  the  sentence :  as,  "  the  God^ 
who  preserveth  me ;  whose  I  am,  and  whom  I  serve  ;**  because  in 
the  different  members  of  the  sentence  the  relative  performs  a  differ- 
ent office:  in  the  first  member  it  represelits  the  agent;  in  the 
second,  the  possessor ;  in  the  third,  the  object  of  an  action :  and 
therefore  must  be  in  the  different  cases  corresponding  to  those 
offices. 

Every  relative  mast  have  an  antecedent  to  which  it  refers,  either 
expressed,  or  understood  :  as,  "  Who  steals  my  purse,  steals  trash;** 
that  is,  "  the  num,  who" — 

The  relative  is  of  the  same  person  with  the  antecedent :  and  the 
verb  agrees  with  it  accordingly :  as, ''  Who  is  this  that  cometh  from 
£dom ;  this,  thai  is  glorious  in  his  apparel  ?  /,  that  speak  in  righ- 
teousness,**— Isaiah  Ixiii.  1.  **  O  Shepherd  of  Israel ;  Thou,  thai 
ieadest  Joseph  like  a  flock;  Thou^  that  dwtllest  between  the 
cherubims.*' — Psal.  Ixxx,  1. 

When  thisj  that,  these,  those,  refer  to  a  preceding  sentence ;  this, 
or  these^  refers  to  the  latter  member  or  term ;  that^  or  those,  to  the 
former;  as, 

**  Self-love,  the  spring  of  motion,  acts  the  soul ; 
Reason's  comparing  balance  rules  the  whole ; 
Man,  but  for  that,  no  action  eonld'attend ; 
And,  but  for  this,  were  active  to  no  enck|[' 

Pope,  Essay  on  Man. 
**  Some  place  the  bliss  in  action,  some  in  ease : 
Those  call  it  pleasure,  and  contentment  these." 

Ibid. 
The  relative  is  of^en  understood,  or  omitted  :  as,  **  The  man  I 
love  ;"  that  is,  whom  1  love. 

Conjunctions  have  sometimes  a  government  of  modes.  Somf 
conjunctions  require  tlie  indicative  some  the  subjunctive  mode,  after 
them :  others  have  no  influence  at  all  on  the  mode. 

Hypothetical,  couditioual,  concessive,  and  exceptive  conjunc- 
tions, seem  in  general  to  require  the  subjunctive  mode  after  them : 
as,  jf,  though,  unless^  except,  whether j  or,  &c, :  but  by  use  they  often 
admit  of  tiie  indicative ;  and  in  some  cases  with  propriety.  Ex* 
amplest  "  J/ thou  be  the  Son  of  God."— Matt.  iv.  3.  "  lliough 
he  Way  me,  yet  will  I  put  my  trust  in  him.'* — ^Job  xiii.  15. 

TTiat^  expressing  the  motive  or  end,  has  the  subjunctive  mode, 
with  mat/y  might,  should,  after  it. 

Lest,  and  tliat  annexed  to  a  command,  preceding ;  and  if  with 
hut  following  it;  necessarily  require  the  subjunctive  mode:  ex- 
amples ;  "  L^t  him,  that  standeth,  take  heed  lest  he  /alL"—!  Cor. 
X.  12. 

When  the  qualities  of  different  things  are  compared  ;  the  latter 
noun,  or  pronoun,  is  not  governed  by  the  conjunction  than^  or  as^ 
(for  a  conjunction  has  no  government  of  cases,)  but  agrees  with  the 
verb,  or  is  governed  by  the  verb,  or  the  preposition,  expressed,  or 


understood.  As,  **  thou  art  wiser  than  I  [am.*']  '^  Yon  are  not 
so  tall  as  /  [am.'']  *<  You  think  him  handsomer  than  [you  think] 
me;  and  you  lore  him  more  than  [you  love]  m«."  In  ail  other 
instances,  if  you  complete  the  sentence  in  like  manner^  by  supplying 
the  part  which  is  understood  ;  the  case  of  the  latter  noun,  or  pro^ 
noun,  will  be  det^rmuied.  Thus,  '^  Plato  observes^  that  God 
geometrizes :  and  the  same  thing  was  observed  before  by  a  wiser 
man  than  he ;"  that  is,  than  he  was,  ^^  It  is  well  expressed  by  Plato  ; 
but  more  elegantly  by  Solomon  than  Aim ;"  that  is,  than  by  him. 

Interjections  in  English  have  no  government  Tliough  they  are 
usually  attended  with  nouns  in  tbe  nominative  case,  and  verbs  in 
the  indicative  mode  ;  yet  the  case  and  mode  are  not  influenced  by 
them,  but  determined  by  the  nature  of  the  sentence* 

PUNCTUATION. 

PuNCTVATiON  IS  the  art  of  marking  in  writing  the  sevend 
pauses,  or  rests,  between  sentences,  and  the  parts  of  sentences, 
according  to  their  proper  quantity  or  proportion,  as  they  are  ex- 
pressed in  a  just  and  accurate  pronunciation. 

As  the  several  articulate  sounds,  the  syllables  and  words,  of 
which  seijitences  consist,  are  marked  by  letters ;  so  the  rests  and 
pauses,  'between  sentences  and  their  parts,  are  marked  bv  points. 

But,  though  the  several  articulate  sounds  are  pretty  fully  and 
exactly  marked  b^eiters  of  known  and  determinate  power  ;  yet 
the  several  pauses  which  are  used  in  a  just  pronunciation  of  discourse, 
are  very  imperfectly  expressed  by  points. 

For  the  different. degrees  of  connection  between  the  several  parts 
of  sentences,  and  the  different  pauses  in  a  just  pronunciation,  which 
express  those  degrees  of  connection  according  to  their  proper 
value,  admit  of  gfcAt  variety ;  but  the  whole  number  of  points 
which  we  have  to  express  this  variety,  amounts  only  to  four. 

Hence  it  is,  that  we  are  under  a  necessity  of  expressing  pauses 
of  the  same  quantity,  on  different  occasions,  by  different  points ; 
and  more  frequently,  of  expressing  pauses  of  different  quantity  by 
the  same  points. 

So  that  the  doctrine  of  punctiiation  must  needs  be  very  imperfect: 
few  precise  rules  can  be  given  which  will  hold  without  exception 
in  all  cases ;  but  much  must  be  left  to  the  judgment  and  taste  of  the 
writer. 

On  the  other  hand,  if  a  greater  number  of  marks  were  invented 
to  express  all  the  possible  different  pauses  of  pronunciation ;  the 
doctrine  of  tliem  would  be  very  perplexed  and  difficult,  and  the  use 
of  them  would  rather  embarrass  tnan  assist  the  reader. 

It  remains,  therefore,  that  we  be  content  with  the  rules  of  punc- 
tuation, hiid  down  with  as  much  exactness  as  the  nature  of  the 
subject  will  admit :  such  as  may  serve  for  a  general  direction,  to  be 
accommodated  to  different  occasions :  and  to  be  supplied,  where 
deficient,  by  the  writer's  judgment. 

The  several  degrees  of  comiection  between  sentences,  and  between 
their  principal  constructive  parts,  rhetoricians  have  considered 
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under  the  following  distinetions,  as  the  most  obvious  and  remark*' 
able :  the  period,  colon,  semicc^ota,  and  comma* 

The  period  is  the  whole  sentence,  complete  in  itself,  wanting 
nothing  to  make  a  full  and  perfect  sense,  and  not  connected  in 
construction  with  a  subsequent  sentence. 

The  colon,  or  member,  is  a  chief  constructive  part,  or  greater 
divisionof  a  sentence. 

The  semicolon,  or  half-member,  is  a  less  constructive  part,  or 
subdivision,  of  a  sentence  or  member. 

A  sentence  or  member  is  again  subdivided  into  commas,  or  seg- 
ments; which  are  the  least  constructive  parts  of  a  sentence  or 
member,  in  this  way  of  considering  it ;  for  the  next  subdivision  would 
be  the  resolution  of  it  into  phrases  and  words. 

The  grammarians  have  followed  this  division  of  the  rhetoricians, 

and  have  appropriated  to  each  of  tliese  distinctions  its  mark,  or 

point ;  which  takes  its  name  from  the  part  of  the  sentence,  which 

It  is  employed  to  distinguish ;  as  follows : 

The  Period 

The  Colon  f      is  thus  marked 

The  Semicolon 
The  Comma 

Other  marks  used  in  writing  are 

The  point  of  Interrogation  at  the  end  of  a  "Z;^  « 
question;  ^s,  who  are  you?  S     ^ 

The  point  of  Admiration  or  exclamation ;  /     | 
as  strange  !  alas  for  you  I  y 

The  Parenthesis,  when  in  the  middle  of  a^ 
sentence  is  introduced  a  phrase,  not  necessary  >      (    ) 
to  the  sense,  nor  affecting  the  construction ;  as  ) 

If  there^i  a  power  above  us  ; 
^And  that  there  isj,  all  nature  cries  aloud 
In  all  her  works)  h§  must  delight  in  virtue* 
Of  the  art  of  grammatical  resolution,  or  accounting  for  the  severai 
parts  of  speech  in  a  sentence,  usually  termed  parsing,  the  following 
eaiample  will  be  sufficient  for  the  reader's  information. 

TflE  I^oaD's  Prater, 

Our  Father  who  art  in  heaven!  hallowed^  be  thy  name;  thy 
kingdom  come ;  thy  will  l>e  done  on  earth,  as  it  is  in  heaven ;  give 
us  this  day  our  daily  bread ;  and  forgive  us  our  trespasses  as  we 
forgive  them  who  tresjjass  against  us ;  and  lead  us  not  into  tempta*. 
tion,  but  deliver  us  from  evil ;  for  thine  is  the  kingdom,  and  the 
power,  and  the  glory,  for  ever  and  ever.     Amen. 

Our  a  pronoun,  first  person  plural,  from  the  singular  /;  Faiher 
a  substantive  noun,  masculine  gender  and  singular  number ;  who 
relative  pronoun,  also  singular  and  masculine,  to  agree  with  Father  ; 
[In  our  translation  of  the  New  Testament  we  have  which  m 
this  passage  of  the  Lord's  prayer  iivitead  of  i«ft» ;  but  which  is  tli«. 


msater  gender  of  the  pronoun,  and  consequently  ought  not  to  be 
upplied  to ,  any  person  human  or  divine ;]  urt^  the  second  person . 
•ingular  of  the  present  tense,  indicative  mode,  of  the  auxiliary 
^erb  to^be;  in  a  preprosition ;  heaven  a  substantive  noun,  in  the 
objective  case,  governed  by  the  preposition  in  ;  hallowed^  participle 
t>ast  of  the  passive  voice^  of  the  active  verb  to  hallow ;  he  the  third 
l^rson  singular,  of  the  present  tense  of  the  subjunctive  and 
imperative  modes  of  the  substantive  verb  to  be :  hallowed  be 
is  equivalent  to  let  thy  name  b'e  hallowed;  or  may  thy  nam^  be 
JutUowedy  reierenced^  and  held  sacred  :  thy  a  pronoun  of  the  second 
person  singular,  to  agree  with  the  following  substantive  kingdom  ; 
€ome  the  third  person  singular,  of  the  present  tense  of  the  imperative 
and  subjunctive  modes,  of  the  active  verb  to  come ;  thy  kingdom  come 
is  equivalent  to  may  ox  let  thy  kingdom  come :  thy  a  pronoun  pos- 
sessive as  before ;  will  a  substantive  nopn,  neuter  gender  and  sin-* 
^lar  number,  nominative  ease;  be  a  verb  as  before;  done  the 
participle  past  of  the  active  verb  to  do;  in  a  preposition;  earth 9l. 
substantive  noun,  neuter  gender,  singular  number,  and  objective 
case  ;  as  a  conjunction;  tra  pronoun,  neuter  and  singular,  agreeing 
with  will;  is  third  person  singular,  of  the  present  tense,  indicative 
mode,  of  the  substantive  verb  to  be^  agreeing  with  the  nominative  it ; 
fn  a  preposition;  heaven  a  substantive  singular,  neuter  gender, 
objective  case  governed  by  in;  give  second  person  singular, 
imperative  mode,  of  the  active  verb  to  give  ;  the  nominative  thou 
agreeing  with  it  being  suppressed,  as  give  thou  or  do  thou  give ; 
MS  the  personal  pronoun  /  in  the  ol^ective  case  governed  by  the 
active  verb  give ;  this  an  adjective  pronoun ;  day  a  substantive 
Boun,  singular  number,  neuter  gender ;  qur  a  possessive  pronoun ; 
daily  a  derivative  adjective  formed  from  the  substantive  day^ 
agreeing  in  all  circumstances  with  the  following  substantive  bread^ 
of  the  neuter  gender,  singular  number  and  objective  case,  governed 
by  the  preceding  verb  give;  and  a  conjunction ;  ^rgtW,  forybr« 
give  thou  or  do  thou  forgive,  second  person  singular,  imperative 
mode,  of  the  active  verb  to  forgive,  placed  in  similar  circumstances^ 
with  the  foregoing  verb  give,  being  connected  with  it  by  tha. 
copulative  conjunction  and;  us  pronoun  in  the  objective  case, 
governed  by  forgive ;  our  pronoun ;  trespasses  substantive  uoun^ 
plural  number,  neuter  gender,  objective  case,  agreeing  with  our, 
and  governed  by  forgive  ;  as  sl  conjunction ;  we  pronoun,  nomina- 
tive plural  of  / ;  forgive,  first  person  plural,  present  tense,  indica- 
tive mode,  agreeing  with  we ;  them  pronoun,  plural  number,  objec-* 
tive  case;  who  relative  pronoun,  agreeing  with  the  antecedent 
them,  in  being  masculine  or  feminine,  and  plural,  but  not  in  case ; 
for  trAo  is  here  the  nominative  to  the  following  verb  trespass; 
[Instead  of  who  the  pronoun  that  is  very  commonly  but  erroneously , 
employed  $  for  who  is  appliable  to  persons,  but  that  belongs  pro- 
perly to  things  without  life  ;]  trespass  third  person  plural,  present 
tense,  indicative  mode,  active  voice  of  verb  to  trespass,  agreein^^ 
with  the  pronoun  before  it  who  ;  against  a  preposition ;  us  objective 
ease,  plural  of  personal  pronoun  /;  and  conjunction;  lead  for  lead 
thou,  or  do  thou  Ifod,  second  persoii  singular^  imperative  mod^  of 
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active  verb  io  had;  us  ptonoan,  governed  m  tke  <)t>jecd¥e  e«se  b3F 
lead  ;  iu>t  an  adverb ;  into  preposition ;  iemptaium  olijectiye  case  of 
substantive  noun,  governed  by  prepositiop  into ;  ku$  a  disjunctive 
conjunction;  deliver  second  person  singular,  impemtive  of  verb 
io  deliver ;  us  pronoun ;  from  preposition ;  evil  an  adjective  noun 
here  used  substantively,  and  equivalent  to  the  evil  things  tke  evil 
cne^  evil  things  im  general;  for  here  used  in  the  place  of  iecause,  a 
conjunction;  thine  a  pronoun;  is  third  person  singular,  present 
of  the  indicative  of  the  substantive  verb  to  be;  the  definite 
article:  kingdom  substantive  noun;  power,  glory,  subatantive 
nouns ;  and  a  conjunction :  amen  a  Hebrew  word  indeclinable, 
signifying  properly  ^rtf^A,vm<y,and  thence  employed  in  an  abridged 
form  to  express,  may  what  has  gone  before  realfy  and  truly  he 
brought .  about !  In  the  beginning  of  a  sentence,  in  the  New 
Testament,  amen  signifies  of  a  truth,  trufy,  verily,  indeed. 

In  the  foregoing  exercise,  a  certain  part  of  the  verb  called  the 
imperative  mode,  is  repeatedly  mentiened.  This  term  may  surprise 
the  student,  as  beingemployed  m  langui^  denoting  not  conunands,but 
the  most  submissive  requests  and  supplications.  Tlie  reason  of  this 
is,  that;  in  the  Greek  original  of  the  New  Testament,  as  well  as  in 
tiie  I^tin  and  otlier  later  translations,  words  are  employed  to  ex- 
pres£»  the  bumble  petitions  of  the  Lord's  prayer,  which  on  other 
common  occasions,  serve  to  convey  a  peremptory  command.  Thus 
give  me  the  bread,  may  signify  a  master's  orders  to  his  servant; 
M'hile  in  the  cases  now  under  cx>nsideration,  give  ns  our  bread  can. 
Minify  no  more  than  we  humbly  pray  thee  to  give  us  our  necessary 
food  and  other  comforts.  The  term  imperative  therefore  is  to  be 
taken  in  its  technical  and  grammatical,  and  not  in  its  proper  literal 
meaning. 

On  Readikg  and  Spkakinq, 

Many  arguments  have  been  employed  to  convince  the  world  of 
a  very  plain  truth,  that  to  be  able  to  speak  well  is  an  accomplish- 
ment not  less  usefhl  than  ornamental.  The  importance  of  a  good 
jnanner  of  delivering  either  one's  own  sentiments  or  those  of  others^ 
must  be  sufficiently  obvious :  and  every  man  must  allow  it  to  be 
of  some  consequence,  that  what  he  has  occasion  to  do  every  hour, 
ought  to  be  done  with  propriety.  Every  private  Company,  and 
every  public  assembly  will  afford  opportunites  of  remarking  the 
difference  between  a  just  and  gracefiil  manner  of  delivery,  and 
one  faulty  and  unnatural.  The  great  difficulty  however  is,  not 
to  prove  that  to  be  able  to  read  and  speak  are  desireable  acquire- 
ments, but  to  point  out  a  practicable  and  easy  way,  by  which  tliese 
'  accomplishments  may-  be  acquired. 

To  follow  nature  is  certainly  the  fundamental  law  of  good  speak- 
ing :  and  without  a  constant  regard  to  this  law,  all  other  rules  will, 
instead  of  proper  elocution,  produce  only  liimatural  and  affected 
rant  and  declamation.  Judging  from  some  unlucky  specimens  of 
modern  studied  eloquence,  not  a  few  accurate  o))servers  have 
concluded  that  to  follow  nature  is  in  &ct  the  oi^ly  rule  to  be  iai4 
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4o>fni ;  that  all  artificial  rules  arc  at  best  useless ;  and  that  good 
sense  and  a  cultimled  taste  are  the  only  requisites  to  fonn  a  good 
reader  or  speaker.  But  in  the  art  of  speaking,  just  as  in  libe  art  of 
liring,  general  rules  are  of  little  use,  until  they  are  unfolded  and 
applied  to  particular  eases  :  the  following  plain  rules  maj 
^refore  b«  of  service  to  the  person  who  is  desirous  ef  becoming  a 
correct  and  giaceM  reader  and  speaker, 

Rul^  1  St.  Lei  y9wr  articulcUion  he  distinct  and  deliberate. 
• 

A  good  articulation  consists  in  giving  a  clear  and  full  utterance 
to  the  several  sounds^  simple  and  coaiplex :  and.  much  pains  is  often 
<  necessary  to  become-  sensible,  as  well  as  to  gain  the  mastery  of 
those  faults  which,  although  often  ascribed  to  scnne  defect  in  the 
6Tgati9  ai  speech,  are  perhaps  very  generally  the  consequence  of 
inattention,  indolence,  or  Iraid  example.  Almost  all  persons  who 
have  not  studied  the  art  of  reading  and  speaking,  are  apt  to  utter 
their  words  so  rapidly,  that  it  is  impossible  for  themselves  to  place^ 
or  for  a  hearer  to  perceive  the  proper  stress  and  accent  by  which 
tkt  leading  words  and  syllables  in  a  phrase  ought  to  be  distinguish^ 
ed.  Till  you  can  read  slowly  and  distinctly,  aim  at  nothing  more 
ornamental. 

Learn  to  speak  slow,  all  other  graces 
HVill  follow  in  their  proper  places. 

Rule  2nd .  Let  your  prmiunciatimi  be  boid  and  Jbreihie^ 

An  insipid  flatness  and  languor  are  faults  in  reading  almost 
universal :  and  even  public  speakers  by  profession,  too  olien  suffer 
the  words  to  drop  from  their  lips,  widi  an  utterance  so  faint  and 
fteble,  that  they  appear  neither  to  feel,  nor  even  to  understand 
what  they  say,  and  certainly  to  be  actuated  by  no  very  anxious 
desire  that  it  should  be  felt  or  even  understood  by  those  who  hear 
them.  This  is  a  fundamental  feult :  a  speaker  without  energy  is 
no  better  than  a  lifeless  statue :  he  is  even  worse ;  for  froma  statue 
we  expect  no  discourse. 

^  In  order  to  acquire  a  forcible  manner  of  pronouncing  your  words, 
accustom  yourself,  while  reading,  to  draw  in  as  much  air  as  your 
lungs  can  contain  with  ease,  that  you  may  have  abundance  of  breath 
at  command,  to  give  force  and  life  to  your  utterance.  It  will 
be  -of  great  service  to  read  aloud  in  the  open  air,  keeping  the  body 
as  much  as  possible  in  an  erect  posture.  Let  all  the  consonants 
be  expressea  with  a  full  impulse  of  the  breath  and  action  of  the 
organs  engaged  in  their  formation ;  and  let  every  vowel  have  it^ 

.  full  and  bold  utteran<«e.  In  observing  this  rule  however  you  must 
take  special  care  not  to  run  into  an  opposite  extreme  of  loud  and 
boisterous  vociferation.  This  fault  is  most  commonly  found  among 
those  who,  in  contempt  and  despite  of  all  rule  and  propriety,  are 
determined  to  be  heard  and  to  command  attention.  It  is  of  such 
speakers  as  these  that  Shakspeare  says  "  they  ofiend  the  judicious 
hearer  to  the  soul,  by  tearing  a  passion  to  rags,  to  ver^  tatters,  (# 
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^  *^lit  the  ears  of  the  groundlings ;"  and  the  great  Roman  etafof 
Cicero,  compares  them  to  cripples  who  get  on  horse-back,  b^caus^* 
they  cannot  walk ;  for  they  bellow  and  bawl,  because  they  cannot 
tpeak*  It  was  a  common  remark  on  a  late  florid  and  volCiminooa' 
speaker  in  parliament,  that  in  proportion  as  his  ideas  refused  to 
supply  him  with  words,  hb  voice  swelled  in  loudness ;  and  that  the 
less  he  really  had  to  say,  with  the  greater  violence  he  would  vocif<K 
rate. 

Rukp  3rd.  Acquire  a  compass  and  variety  in  the  height  of  your  voieem 

Tbe  monotony  or  uniform  sameness  of  tone,  so  much  complained 
•f  in  many  readers  and  speakers,  is  chiefly  owing  to  the  neglect  of 
this  rule.  They  generally  content  themselves  with  one  certain  note 
or  tone  of  voice,  which  they  empiov  on  all  occasions  and  on  a)i 
subjects ;  or  if  they  attempt  variety  it  is  only  to  suit  the  number  of 
their  heaivrs,  or  the  extent  of  the  place  where  they  speak.  Speaking 
PD  a  higher  note  or  key  they  imagine  to  be  the  same  thing  with 
speaking  louder ;  not  observing  that  whether  a  speaker  shall  be 
heard  or  not  depends  much  more  upon  the  distinctness  and  force 
%ith  which  he  utters  his  words,  than  upon  the  height  upon  which 
he  pitches  his  voice.  Difierent  kinds  of  reading  and  speaking, 
require  different  heights  of  voice.  Nature  instructs  us  to  tell  a 
story,  to  support  an  argument,  to  orcUr  a  servant,  to  address  n 
superior,  te  utter  exclamations  of  anger  or  indignation,  to  pour  forth 
lamentations  and  .sorrouvs,  not  only  with  different  tones  hut  with 
different  elevations  of  voice.  Men  in  different  ages  of  life,  and  in 
different  situations  speak  in  very  different  keys.  Tbe  vagrant 
when  he  begs»  tbe  soldier  when  he  gives  the  word  of  command,  the 
watchman  when  he  announces  the  hour  of  the  night^  the  sovereign 
when  he  issues  his  edict,  the  senator  when  he  harangues,  the  gentle 
dwain  when  he  whispers  his  tender  tale ; — these  vft^ious  characters 
differ  not  more  in  the  tones  they  use  than  in  tlie  key  or  pitch  in 
which  they  speak.  Reading  and  speaking  must  therefore,  to  he 
correct  and  natural,  have  all  the  varieties  adapted  to  the  variety  ^ 
subjects.  But  in  studying  and  practising  these  varieties  beware 
of  copying  or  falling  into  Uie  pompous  bombastic  manner  of  niany 
who  eiihibit  oq  the  theatrical  stage  (to  say  nothing  of  other  places)^ 
where  gerater  sense  of  propriety  ought  to  be  felt  and  displayed. 

Rule  4th.  Pronjimnce  your  u)or4s  with  propriety  and  eleganct^ 

» 

It  is  not  easy  to  fix  on  any  standard  by  which  to  fix  the  propriety 
of  pronunciation.  Mere  men  of  learning,  in  attempting  to  make 
the  etymology  or  derivation  of  words  tlie  rule  of  speaking,  oftei^ 
pronounce  words  in  such  a  manner  as  to  brioj;  upon  them  the  charge 
of  affectation  and  pedantry.  Mere  men  of  the  world,  notwithstand- 
ing^ all  their  politeness,  often  retain  so  much  of  the  dialect  of  their 
native  province,  or  commit  such  errors,  both  in  speaking  and  wd^. 
ting,  as  must  exclude  them  from  the  honour  of  being  the  models  of 
acemate  pronunciation*    It  is  therefore  among  persons  w|po  unh^ 


thetwochartctersof  meD  of  leatnitig  and  men  of  the  world  that  such 
' u  standard  can  properly  be  found.  The  peculiarities  and^vulgarisnu 
.  of '  provincial  dialects  are  chiefly  these ;  omitting  the  breathing 
sound  of  A  where  it  ought  tobe  nsed»and  inserting  it  where  it  ought 
not.  Not  qnite  a  hundred  miles  from  the  centre  of  England  persons 
B^ay  be  found  who  will  tell  yon  they  bad  been  to  see  a  friend  and 
found  him  sitting  in  a  harhtmr  in  his  garden,  reading  a  letter,  giving 
notice  of  the  arrival  of  a  ship  in  which  he  was  concerned,  in  the 
mrbaur  of  Liverpool :— confounding  and  interchanging  the  letter 
«  and  to  :  wertf  good  tpeal  in  Essex  :— pronouncing  the  diphthong 
#«  like  au,  or  like  0O9  and  the  vowel  t  like  oi  or  e  .--^cluttering  many 
consonants  together  without  minding  the  voweb^  &c, 

Rvh  dtti.  Prwounee  every  wordf  camisting  of  more  thorn  one  fylMh, 

with  its  proper  accent* 

'  Such  a  directifm  is  by  no  means  unnecessary,  however  obvioiis, 
l^cause  many  readers  and  speakers  have  aifected  an  uncommon 
and  pedantic  mode  of  accenting  words,  layins  it  down  as  a  rule 
that  the  acisent  should  be  cast  as  far  backward  as  possible ;  a  rule 
which  has  no  foundation  in  the  English  language,  or  in  the  laws  of 
harmony  of  speech*  On  the  subject  of  accent  and  of  pronunciation 
in  general,  no  better  guide  can  be  pointed  out  than  the  di^ionary 
published  some  years  ago  by  Mr.  John  Walker  of  London,  particular- 
ly the  late  improved  edition  by  Mr.  Murdoch,  in  which  students^ 
particularly  those  at  a  distance  from  London  vriU  find  every  requi« 
•ite  instruction. 

Rule  6th«    In  every  sentence  disting%ish  the  more  significant  words, 
by  a  natural,  Jbrcibie,  Ml  varied  emphasis. 

Emphasis  points  out  the  precise  meaning  of  a  sentence,  shews 
in  what  manner  one  idea  is  connected  with  another,  marks  the 
several  clauses  in  the  sentence,  gives  to  every  part  its  proper  sound, 
and  so  conveys  to  the  mind  of  the  hearer  the  full  import  of  the 
whole.  By  the  proper  use  of  emphasis  long  and  perplexed  sen- 
tences may  appear  intelligible  and  plain :  but  for  this  purpose  the 
reader  must  be  perfectly  master  of  the  construction  and  meaning 
of  every  sentence  he  utters:  and  it  is  for  the  want  of  this  know-> 
ledge  of  the  subject  that  we  so  often  hear  persons  read  with  an 
improper  emphasis  or  stress  upon  particular  words,  or  with  no 
emphasis-at  all ;  that  is  with  a  dull  unmeaning  drawling  monotony* 
In  the  following  words  of  our  Saviour  the  sense  is  very  different, 
according  to  the  application  of  the  emphasis  to  the  several  words. 
*'  Judas  betrayest  thou  the  Son  of  man  with  a  kissl'^  Betraufest 
thou  implies  a  reproach  for  the  treachery  of  Judas : — Betrayest 
ikon,  regards  the  intimate  connection  between  Judas,  a  highly 
fiivoured  disciple,  and  his  divine  master: — Betrayest  thou  the  Son 
of  man  brings  to  our  view  the  eminent  personal  character 
of  the  Saviour  :<-^Betraye8t  thou  the  son  of  man  loith  a  kiss, 
aggravates  in  the  highest  degree  the  oflfence  of  the  traitor*  in 
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taming  an  expressioo  of  respect  aad  affection  into  a  signal  of 
destmction. 

In  order  to  acquire  a  babit  of  speaking  and  reading  with  a  just 
and  forcible  emphasisi  nothing  more  ia  necessary,  than  previously 
to  study  the  constniction,  meaning,  and  spirit  of  every  sentence* 
and  to  adhere  as  nearly  as  possible,  to  the  manner  in  which'  we 
distinguish  one  word  from  another,  in  commc^  conversation.  In 
easy  ^miliar  discourse  even  the  unlearned,  without  effort  and  with- 
cmt  intention,  scarcely  ever  fiiil  to  eiipress  theinselves  distinctly,  by 
placing  the  emphasis  on  the  proper  words. 

Rule  7th.    Acquire  a  ju$t  variety  of  pause  end  cadence. 

One  of  the  greatest  feuits  of  a  reader  or  speaker  is,  to  nmke  no 
other  pauses  or  stops,  than  what  are  barely  necessary  for  taking 
breath.     Such  a  reader  can  be  compared  to  nothing  but  an  alarm- 
beii,  which,  when  once  set  in  motion,  clatters  on  incessantly,  till 
the  weight  that  moves  it  has  run  down.    Without  pauses  in  a  disr 
course  the  sense  must  always  appear  confused  and  obscure,  nay» 
often  be  quite  lost ;  and  the  spirit  and  energy  of  the  piece  be  en- 
tirely destroyed.    In  this  part  of  the  reader's  duty,  it  is  not  enough 
that  he  scrupulously  observe  tlie  points  used  in  printing ;  for  these 
can  by  no  means  indicate  all  the  nequisite  pauses  or  stops.    It  is 
often  not  only  allowable  but  necessary,  for  the  sake  of  the  more 
strongly  pointing  out  the  sense,  of  preparing  the  hearers  for  what 
is  to  follow,  or  of -enabling  the  reader  to  alter  the  tone  or  height  of 
his  voice,  sometimes  to  make  a  pause,  even  one  very  considerable* 
where  the  printer  has  pointed  outnone,and  even  where  none  is  required 
by  the  grammatical  construction  of  the  sentence.    Before  a  full 
pause  it  has  been  customary  in  reading  to  drop  the  voice  in  one 
uniform  manner ;  and  this  has  been  cal^  the  cadence^  foiling  or 
sinking  of  the  voice.     But  surely  nothing  can  be  more  destructive 
of  all  propriety  and  energy  than  thisliabit.    Tlie  tones  and  heights 
ci£  the  voice,  at  the  close  of  a  sentence,  ought  to  be  infinitely 
diversified,  according  to  the  general  nature  of  the  discourse,  and 
the  particular  construction  and  meaning  of  the  sentence.     In  plain 
narrative,  but  especially  in  argumentation,  the  least  attention  to 
the  manner  in  which  we  relate  a  story  or  a  piece  of  news,  or  sup- 
port an  argument  in  conversation,  will  shew  that  instead  of  sinkings 
It  is  more  proper  to  raise  the  voice,  at  the  end  of  a  sentence. 
Interrogatives  wh<Mre  the  speaker  seems  to  expect  an  answer,  should 
almost  always  be  raised  at  the  close,  to  shew  that  a  question  is 
asked :  but  in  passages  where  the  sense  contains  nothing  to  require 
the  conclusion  to  be  elevated  or  emphatical,  an  easy  gradual  fall^ 
to  shew  that  the  sense  is  finished,  will  be  proper  and  graceful. 


emotions  and  passions   which   your 
\ondent  tones,  looks,  and  gestures. 


words  express.  By  correspondent  tones,  looks,  and  gestures. 

Emotions  and  passions  have  their  language  as  well  as  ideas:  to 
express  the  latter  is  the  province  of  words;  to  express  the  former 


nature  leaches  us  to  employ  tones  of  voice,  looks  and  gestures.  When 
«nger,  fear,  joy,  grief,  love,  hatred,  or  any  other  passion  arises  in ' 
themiiid,  we  naturally  discover  it  by  the  peculiar  manner  in  which' 
we  utter  our  words,  by  the  features  of  our  countenance,  and  by  other 
natural  signs  of  which  the  meaning  is  never  misunderstood.    Even ; 
when  we  speak  without  being  influenced  by  any  very  violent  emo-' 
tion,  some  kind  of  feeling  usually  accompanies  our  expressions^ 
iuid  this  whatever  it  be,  has  its  own  proper  external  indications* ' 
Expression  has  indeed  been  so  little  studied  in  public  faking,' 
that  we  seem  almost  to  have  forgotten  the  language  of  nature,  and 
nre  ready  to  consider  every  attempt  to  exhibit  it  as  the  laboured 
aad  affected  result  of  art.    Nature  however  is  always  the  same ; 
and  every  judicious  imitation  of  it  will  always  please.    Nor  can; 
any  one  deserve  the  name  of  a  good  speaker  or  reader,  much  less 
tjiatof  a  complete  orator,  until,  to  distinct  articulation,  a  good, 
command  of  voice,  and  a  just  emphasis,  he  is  able  to  add  the  various' 
expressions  of  emotion  and  passion.    All  endeavours  to  make  men' 
ohitors,  by  describing  to  them  in  words,  the  manner  in  which  their' 
Toice,  countenance,  and  hands,  are  to  be  employed,  in  expressing 
the  passions,  must  be  weak  and  ineffectual :  perhaps  the  only  advice 
that  can  be  given  on  this  head,  with  advantage,  is  this  general  onei 
Observe  in  what  manner  the  several  emotions  and  passions  are  ex- 
pressed in  ordinary  life,  or  by  those  who  have,  with  great  labour 
and  •delicate  taste,  gained  a  power  of  imitating  nature.     Accustom 
yourself  either  to  fouow  the  great  original  itself,  or  the  best  copies 
you  can  meet  with,  always  however  with  this  special  observance 
that  you  '*  o'erstep  not  the  modesty  of  nature.'^ 

It  were  greatly  to  be  wished  that  all  public  speakers  would  deliver 
their  thoughts  and  sentiments,  either  from  immediate  conception 
or  from  memory :  for  besides  that  there  is  an  artificial  uniformity 
which  almost  always  distinguishes  reading  from  speaking,  the  steady 
fixed  posture,  andf'the  bending  of  the  head  required  by  reading, 
are  wholly  inconsistent  with  the  freedom,  ease^  and  variety  of  Just 
elocution.  But  if  this  be  too  much  to  be  expected,  especially  irom 
preachers  who  have  much  to  compose^  and  are  often  called  on  to 
speak  in  public;  it  would  be  extremely  desireable  that  they  should 
make  themselves  so  well  acauainted  with  their  discourse,  as  to  be 
able,  with  a  single  glance  of  the  eye,  to  take  in  several  clauses,  or 
the  whole  of  a  sentence  at  once,  so  that  the  constraint  of  reading 
«^  not  be  perceptible. 

It  remains  only  to  add,  that  after  the  utmost  pains  have  been 
^ken  to  acquire  a  just  manner  of  reading  and  speaking,  and  this 
with  the  greatest  success,  it  is  no  easy  matter  to  carry  this  art  out 
of  the  school  or  the  study  to  the  bar,  to  the  senate,  or  to  the  pulpit* 
A  young  man  who  has  been  accustomed  to  perform  frequent  exer- 
cises in  this  art  in  private,  cannot  easily  persuade  himself,  when  he 
comes  before  the  public,  to  consider  the  business  he  has  to  perform, 
in  any  other  light  than  as  a  trial  of  skill  and  a  display  of  his  powers 
in  oratory.  Hence  the  character  of  an  orator  has  often  been  treated 
with  ridictfle,  and  even  with  contempt.  We  are  pleased  with  the 
oasy  gracefiil  novenMots  which  the  weU-bred  man  has  acquired  by 
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If^rniag  to  dance:  but  we  are  offended  and  disgusted  bpr  tlie, 
effected  9\ts  of  the  coxcomb^  who  is  always  exhibiting  his  formal 
4anoing  bow  and  minuet  step.  So  we  admire. the  manlv  eloquence 
and  nob)e  ardpur  of  a  British  legislator,  rising  up  in  derence  of  the 
riglits  of  his  country ;  the  quick  repollection,  the  forcible  reasonii^, 
the  ready  utterance  of  the  accomplished  barrister ;  and  the  sublime 
devotion,  genuine  dignity,  and  unaffected  earnestness  of  the  sacred 
orator  in  the  pulpits*  When,  however,  a  man  in  either  of  these  capa- 
cities so  &r  forgets  the  ends,  and  degrades  the  conseouence  of  ni* 
profi^ssion,  as  to  set  himself  forth  to  public  view,  under  th^  character 
pf  a  spoutert  and  to  parade  it  in  the  ears  of  the  vulgar,  with  all  the 
pomp  of  artificial  eloquence ;  though  the  unskiliiu  may  ga?^  and 
pipplaud,  the  judicious  cannot  but  be  grieved  awl  disgusted*  Avail 
yourself  then  of  your  skill  in  the  art  ofspeaking :  but  alwajs  employ 
your  powers  with  caution  and  modesty ;  never  forgetting  that, 
thougn  it  be  desirable  to  be  admired  as  an  orator,  it  is  of  infinitely 
nnore  importance  to  be  respected  as  a  wise  statesman,  an  able  lawyer,  ^ 
^ifi  learned,  apious^  ana  a  truly  useful  preacher, 


CHAP.  11. 


•  .1 


OF  WRITING^ 


♦"■'^»^******^*^*?#^^*^^M  "-^-<^f^frr^f^^rrrrrf^»f/rrr//»^»^<i»##iS^^/»#;##Jii^ 


Ok   TH8    ItMMVMhhB,    ADYAKTAasS  ABISIHa  FXOK  EritTOCARlT 

WuTiNa, 

Heaven  first  taught  letters  for  some  wretch's  aid^ 
SoBie  bauish^d  loveri  or  some  captive  maid ; 
Tliey  live,  they  speak,  they  hienmt  what  love  Uispireiii 
Warm  from  the  souU  and  faithjul  to  its  fires^ 
The  virgin's  wish  without  her  fears  impart; 
Excnse  the  blush^  and  pour  out  all  the  hearty 
Speed  the  soft  intercourse  from  soul  to  soa|. 
And  waft  a  sigh  from  Indus  to  the  pole ! 


THE  art  of  eaptessbg  to  the  ey^  by  nuirkd  or  cliafactert»  npoi 
stone,  pa|ler,or  othersubstance^thearticulated  sounds  ofhumad 
language,  is  of  the  most  remote  antiquity*  The  origin  of  writing 
has  by  some  bten,  very  inconsiderately,  limited  to  the  engraving  of 
the  decalogue  on  the  tables  of  stone  delivered  to  Moses  on  mount 
Sinai*  A  very  slight  attentk>n  to  the  previous  history  of  that  great 
lawgiver  tt^^  have  suggested,  that  the  proverbial  wisdom  of  th# 
SgyptianB,  m  which  he  was  instmcted,  could  not  haVe  existed 
uTOtout  duuracters  or  symbols  to  record  the  &€ts  and  conceptioai 
in  which  that  wisdom  consisted.  The  characters  now  used  all  over 
£ttrope»  not  excepting  the  German,  are  evidently  Roman,  and 
CQirfessedly  copied  from  the  Greeks :  for  even  the  Russian  or 
Mavoniaii  letters  are  either  Ore^  or  of  a  comparatively  modem 
tntentioni  What  vitt  call  Itdio  ebnacters,  were  first  employed  by 
Hie  Aidi,  celebrated  pri|iters  of  Venice,  to  imitate  current  writings 
soon  after  printing  was  brought  into  use.  The  Greeks  acknow* 
ladgcd  Ibmsdvcs  to  bave  been  instruoted  ia  the  nse  of  d{ihabetic 
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characters,  by  Cadmus  and  his  companions  from  Phoenicia;  wfao^ 
in  all  probability,  drew  them  from  Chaldea,  where  the  human  race 
were  first  established  after  the  deluge.    The  Hebrews  who  in- 
habited the  interior  of  the  country,  of  which  the  Phcenicians  of 
l^re  and  Sidon  occupied  the  sea-coast,  used  their  original  characters 
nntil  the  Babylonish  captivity,  above  600  years  before  our  Saviour : 
but  having*  in  the  course  of  70  years  laid  their  own  letters  aside, 
they  adopted  the  beautiful  square  characters  of  the  Chaldeans, 
among  whom  they  lived ;  and  these  are  the  letters  n6w  used  by  the 
Jews,  which  both  they  and  wr  very  iasproperly  call  Hebrew.    Hie 
Original  Hebrew  characters  still  subsist,  on  coins  struck  by  their 
neighbours,  imitators,  and  rivals,  the  Samaritans :  and  although  plainly 
of  ue  same  fiimily,  are  yet  very  unlike  the  modem  Hebrew.    The 
antient  Egyptians  employed  one  s^t  of  ebiracters  for  common  nse» 
and  another  for  recording  their  religious,  philosophical,  and  political 
mysteries  and  knowledge.    This  last  being  employed  by  the  priests, 
and  upon  subjects  held  to  be  sacred,  was  distiii£uished  by  a  title 
4fldch.  the  Greeks,  who  visited  Egypt  for  instruction,  in  very  eaiiy 
times,  translated  by  their  own  term  nier^ijfphici,  a  word  signifying 
liacred  characters.    These  consist  of  a  succession  of  figures,  tepre^ 
senting  men  and  other  animals,  birids,  serpents,  fishes,  plants,  the 
haman  eye,  and  tarioHS  other  emblems,  of  which  the  meaning,  not- 
trithstandiog  the  labours  of  the  most  ingenious  and  learned  men  of 
all  ages,  still  refiiains  concealed.    Among  the  trophies  of  the  British 
armS|te  l^gypt,  under  the  lamented  Abercromme,  in  1801,  were 
a  number  of  .inscriptions    in   hieroglyphics   of   tiie  most  com- 
plete kind,  now  preserved  in  the  British  Museum  in  London.    One 
of  these  monuments  would,  it  was  natural  to  conceive,  fumidi 
a  key  to  open  <  the  mysteries  of  the  hieroglyphics.    It  contains  a 
tripple  inscription,  in  honour  of  Ptolemy  Epipnanes  king  of  Effypt^ 
260  years  before  Christ,  compose$l  in  the  common  cbaracter  of  that 
country,  in  hieroglyphics,  and  in  Greek.    This  last  contains  the 
same  sense  with  &  Egyptian,  and  it  is  but  reasonable  to  conclude 
that  tli«  hieroglyphics  contain  ako  the  same  sense:  no  efforts  have 
liowever  yet  proved  successful  in  tracing  out  the  correspondence^ 
The  Chinese  language  and  character  are  so  absolutely  oiiginaU 
that  no  traces  of  the  most  distant  relation  has  yet  been  perceived 
to  any  other  tongue,  either  in  structure  or  form.    The  characters 
have  no  alphabetical  arrangement,  consisting  mereK  of  aprodigiena 
number  of  marks,  apparently  of  arbitrary  formation,  and  bearing 
no  outward  resembhince  to  the  things  they  are  meant  to  denote. 
The  words  of  the  Chinese  language  all  orignally  consist  of  only  one 
syllable,  and  still  continue  so,  wiien  two  or  more  are  joined  to- 
gether, as  in  housB'^to^f  ^m-^mh,  dfc.    The   whole   number  of 
radical  words  are  by  some  redconed  484,  but  by  others  only  330  s 
and  the  sense  of  each  is  infinitely  varied,  even  when  standing  aloiie^ 
by  a^  multitude  of  accents  and  tones  of  the  voice,  scarcely  percept 
iible  by  a  foreign  ear;  afl  which  render  the  acguisitioa  of  the 
Chinese  language  vastly   more  difficult  {ban  that  of  any  othtt 
prevalent  in  the  world. 
The  art  of  writing  being  altogether  imitative,  u  purely  aMl^nical;^ 
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it  may  theiefore  be  said  with  truth,  that  every  young  person  may 
team  to  write  with  regularity  and  elegance,  with  accuracy  and 
speed.  He  has  only  to  Ibllow  the  counsels  of  a  judicious  teacher, 
imd  to  c(^y  with  assiduity  the  most  correct  specimens  and  examples 
he  can  procure,  to  become  a  proficient  in  penmanship.  In  the 
beginning  the  learner  ought  to  practise  the  formation  of  his  letters 
of  a  Tery  large  size.  For  in  large  characters,  errors  more  readilj 
^strike  the  eye,  and  may  consequently  be  more  easily  corrected,  than 
In  small  writing.  In  writing  on  a  large  scale  tlie  proportions  of 
the  several  parts  of  a  letter  amongst. themselves,  and  of  the  broa4 
and  fine  strokes  of  which  these  parts  consist,  are  the  most  accurately 
and  easily  attended  to  ;  and  he  who  is  expert  in  forming  a  large 
character  will,  with  great  facility^  descend  to  the  formation  of  others 
of  a  middling  or  small  size.  The  young  penman  ought  also  to  lay 
it  down  as  a  law  to  draw  every  stroke,  and  form  every  letter,  wid^ 
the  greatest  deliberation.  Better  res^ict  yourself  to  write  half  a 
dozen  of  lines,  slowly,  carefully,  and  correctly,  than  twice  as  many 
sheets  of  paper,  in  a  rapid,  rambling,  rough  way.  The  student 
should  adopt  for  a  motto  the  old  Greek  proverb :  not  every  great 
work  is  a  goad  work;  but  every  good  work  is  a  great  work :  ou  to 
m^a  euj  ma  to  eu  mega.  It  has  within  these  few  centuries  become 
the  practice  in  Europe  to  draw  tlieir  letters  not  perpendicular  to 
the  line  as  in  Roman  print,  but  inclined  from  the  right  above  to  the 
left  bek>w.  This  practice  first  sprung  up  in  Italy,  whither  litera- 
ture, science,  and  the  arts,  fled  for  protection,  when  in  the  15th 
century,  Greece  and  Western  Asia  were  overwhelmed  by  Mahomet 
tan  superstition  and  barbarism;  and  from  whence  the  cheering 
light  of  knowledge  spread  over  the  other  nations  of  Europe.  la 
France,  Spain,  and  Italy,  the  letters  stand  much  more  erect  upon  tho 
line  than  they  do  with  us :  yet  we  have  never  ascertained  the  degree 
of  inclination  of  onr  written  characters.  Much  therefore  must 
in  this  case  be  left  to  the  judgment  add  taste  of  the  writer.  The 
most  commendable  practice  seems  to  be  to  draw  the  broad  dovm- 
strokes  so  inclined  as  to  form  an  angle  (as  the  geometricians  say) 
of  about  56  degrees  with  the  right-hand  part  of  the  line  on  which 
you  write,— but  the  practice  of  the  most  scientific  writers  (not  the 
most  ornamental)  is  the  only  true  guide.  Having  adopted  a  proper 
degree  of  inclination  for  your  letters,  they  must  all  have  precisely 
the  same  slope ;  that  is  all  the  down-strokes  must  be  drawn  perfectly 
parallel  to  each  other,  or  at  an,  equal  distance  asunder  in  their 
whole  length.  Letters  of  the  same  kind  must  also  be  made  of  ex- 
actly equal  lengths,  whether  as  i  and  n,  in  round  text,  they  be 
confined  within  the  lines  limiting  tlie  body  of  the  writing,  or  as  & 
and  A,  they  rise  above  the  upper  line,  or  as  p  and^  they  rail  below 
the  under  line.  Were  we  to  judge  from  the  practice  of  many  ap- 
proved masters  of  writing,  and  even  A'om  the  engraved  examples 
published  for  the  use  of  beginners,  we  should  be  tempted  to  suppose 
that  no  rule  existed  for  the  management  of  these  long  letters.  It 
•seems  however  adviseable  that  long  letters  such  as  d  and  g  shoidd 
jttst  rise  above  tlie  upper  line,  and  rail  below  the  under  line,  bound-* 
mg  the  body  of  the  writing,  as  much  as  is  equal  to  the  space  between 


is  YOUNG   MAJi's    B&ST   COMPANION. 

fliese  bounding  lines.  The  letter  i  should  rise  aliote  the  ii)>pet 
line  half  the  height  of  th^  d;  and  if  the  long  stroke  of  the  p  b^ 
carried  abore  the  upper  line,  as  is  often  done,  it  should  rise  to  the 
height  of  the  r.  Whatever  indulgence  may  be  gmnted  to  thfe  wiltel* 
in  the  size  of  the  first  capital  be^miiing  te^  letter,  h  poem,  a  discourse^ 
&c.  all  the  otlier  capitals  in  the  Dody  oif  the  work  ought  to  be  strictly 
confined  to  rise  no  higher  above  thebody  of  the  writing,  than  hw  k, 
or  any  other  long  small  letters. 

With  respect  to  capital  letters  themselves  wheA  written  ifl  suc- 
cession, they  ought  to  be  all  of  precisely  the  same  length,  with  the 
exception  of  the  G  and  tlie  Y  which  should  extend  their  tails  belo# 
the  other  letters,  to  a  distance  equal  to  their  height.  It  i^  also  the 
general  practice  to  extend  the  tail  of  the  consonant «/,  likewise  to 
tile  same  distance  below  the  line  of  the  other  letters.  The  |»ro- 
pnety  of  this  may  however  be  questioned,  on  a  consideratioii  of  the 
nature  of  tlie  Roman  letter  from  which  our  /  is  derived.  Ni^ither 
the  Romans  nor  their  great  masters  in  literature  and  science  the 
Greeks,  had  in  their  alphabets  any  such  sound  as'that  of  our  J  Lh 
John,  or  of  tlie  soft  G  m  George.  The  Romans  u^ed  only  tftr^ltal 
letters,  and  made  no  distinction  between  ^and  CT,  The  Latiti  name 
for  John,  which  is  borrowed  from  the  Greek,  rlt,  Jo<mne$  they 
wrote  lOANNES ;  and  the  words  JuHuA  tmperolor  (the  emperor 
Julius  Casar)  they  wrote  IVLIVS  IMPERATOR.  But  after  the 
introduction  of  printing,  among  the  nations  of  western  Europe, 
where  the  consonant  J  was  in  use,  t^  lettet-founders  c&st  two 
letters,  precisely  of  the  same  size,  viii  ^ifftnd  J.  Hov^  the  RomtoiB 
pronounced  tlie  I  may  be  seen  from  WLIVS,  which  they  soitnded 
like  Yulius.  .  In  writing  therefore  both  /  and  J  fliight  safeW  be 
made  of  the  same  length,  both  resting  on  the  lower  line  of  the  bodj 
of  the  writing ;  and  for  distinction's  sake  the  votrel  /  might  be  tamed 
up  with  a  haiivstroke,  while  the  consonant  J  is  likewise  turtied  up  a 
titfle,  to  end  in  a  point,  as  is  the  case  in  printed  characters. 

In  or  order  to  write  conformably  to  the  preceding  observations, 
the  learner  must  with  a  ruler  and  blaek  lead  pencil,  itttw  across 
his  paper  four  lines  perfectly  parallel,  that  is,  every  where  equally 
distant ;  and  the  distance  to  correspond  to  the  space  allotted  for 
the  body  of  the  writing.  In  the  middle  of  the  gpace  between  the 
ttpper  and  the  second  line,  another  is  drawn,  to  which  fire  #  must 
rise,  as  also  the  top  of  the  p,  it  tfaatrbrm  be  adopted :  and  upon  the 
same  middle  line  the  point  or  dot  over  the  i,  is  to  be  placed.  The 
/  is  cut  on  the  second  line,  even  with  the  heads  of  the  bodyletters  m, 
$,  &c.  In  ruling  the  paper  for  writing,  the  close  marks  of  the  wires 
used  in  the  manufacture  of  tlie  paper  and  the  open  lines  runnifig 
across  them,  will  be  of  great  service  :  but  the  beginner  shouM  not 
trust  implicitly  to  this  help :  he  shouM  matk  off,  with  a  peiif  of 
compasses,  on  the  margin  of  the  paper,  a  number  of  pomts,  at 
regular  distances,  and  through  them  araw  light  pencil-lines,  within 
which  the  writing  must  be  coniined.  At  first  compas^s  and  tf  plain 
flat  ruler  are  to  be  employed ;  because  by  them  the  lines  are  drawq 
with  the  greatest  accuracy :  but  when  the  writer's  eye  b  iliOre 
espcrieuced^  he  may  judge  of  the  dhtascc  to  be  left  between  the 
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%m^  witkftit  iiftUlg  coaf9l6e8;.  and  th^n  for  expeditiov^'s  ssike, 
muployi  •i^uiid  ruler,  which  ou^ht  to  be  perfeotly  cylindrical,  tk^X 
is  Qf  precisely  the  fame  th^cilmess  ia  every  part  of  its  length.  That 
eajchUiiei  of  writiag  nay  appear  to  the  best  advantage,  they  should 
be  placed  so  fiir  asunder  that  the  letters,  reaching  above  and  below 
the  body  intuit  row,  shall  never  touch  or  be  confounded  with 
aigular  letters^in  the  yqws  before  and  after  it.  These  observations 
aid  QQO^els  inay  appear  mdmportant:  but  it  is  not  sufficient  that 
mtivg  dl^uldbe  merefy  legible ;  it  ought  also  to  be  neat,  and  eveln 
brftutml.  If  therefore  the.  student  of  penmanship  content  himself 
with  a  perfomuMice,  inferior  U^  what  he  knows  to  be  easily  attain^ 
ahh^  he  may  be  as$ured  that  he  will  never  arrive  at  evevi  that 
Imn^ble  inedioorityt  to  which  he  conceives  his  wishes  to  be  stinted. 

All  characteiv  in  writio^g  are  formed  b^  means  of  two  motions  of 
thje  pen  I  the  one  upward^  fine  and  delicate,  and  therefore  calkdl 
9,  kmr  sirohfii  ttNt  ^tb^r  downwairds,  broad  and  strong,,  called  a 
cfet^  Hroh^,  The  .pi^oportioQ  between  these  strokes  never  has 
besi^  iind  perhsfis  ntver  can  be  determined.  Still  that  some  sort 
of  propioftiaBoiigiulto  be  preserved,  will  be  evident  to  any  one  whsr 
eMipiiies  letlers  written,  engraved,  printed,  caiVed,  or  paintedpi 
19  whi^h  tike  pffc^r  bahMiiee  is  not  mauitained.  It  is  likewise  to  \m 
ohiieinred  tiliat,  is  passing  from  the  hair  to  the  broad  stroke^  lh« 
chfinge  mmt  be  so  gnvdual  and  reffukur^  tha^t  it  may  be  in  aoine 
messuiie  lmpQ9siUe  to  say  where  me  i^^fSf^t  ends,  and  the  lattee 
Kegm«  It  isa  great  feutt  in  writing,  as  in'engraving  and  printings 
thaSt  the  hsir-strws  is  made  so  extremely  dej^icate  that,  when  beheJA 
a,(  a  pf oper  distssce,  the  tetters  seem  to  consist  odly  of  an  endlsfs 
s«eoesBion  of  dark  lines,  ^t  certaM  kitervals^  apparently  nnccRiH 
ivsoted;  beciavse  the  fine  strokes,  by  whieh  they  eir^4S  fact  joined' 
tsgelhec^  are.  so  ov^-^fine  as  then  to  be  impei^eptible.  In  iung^ 
the  breadth  of  letteirs;  wpOiOb  a  linNe,  the  letter  9  «(  a  cQmvesiient 
standard :  for  oqs  h^tf  of  n  will  m^ke  iwi  i,  and,  n  aitd  s  wiU  make: 
an  ««  The  iietlers  e  and  s  require  as  m^ch  vxm  as  v,;  so  do  Mi 
and  V ;  but  f».  ^  ftU  the  space  oif  m.    . '  ^ 

Having  prc^pMed  thus  iaiv  in  exphmit¥>0.  of  the  rides  for  writm^ 
a,  Mr  hana«^  m  this  country,  it  is  noW  necessiM7  enly  to  refer  the: 
studei^  to  the  ^gmiied  examples,  or  eopies  to»  be  found  in  alt 
respewMe  statisjer's  shops..  In  the.  plMi  Qf  a  farv»  or  a  field,  the. 
accuracy  of  thsboundaries,  a%di  not  the  beauty  of  the  di^wing,  is. 
the  ebjeof  of  both  landlord  and  tenant.  So  in  writing,  the  shape, 
position,  and  proportion  of  the  letters,  words,  sentences,  &e.  arc 
much  more  important  to  the  reader,  than  tiie  finest  omaaienls. 
Many  occasions  must»  and  certainly  do  occur,  when  it  is  out  of 
the  power  of  the  man  of  business  to  set  down  upon  paper  a 
regular  and  complete  account  of  the  transactions  in  which  he  has 
been  engaged.  Still,  before  he  go  to  sleep,  he  will  draw  out,  at 
proper  length,  a  statement  of  those  transac^ns ;  and  he  will  take 
care  that  they  shall  be  duly  registered,  in  hia  books  of  business,  in 
such  a  form,  and  such  a  chanicAr,  that  neither  he  himself,  who 
ought  to  understand  his  own  business,  nor  the  greatest  stranger, 
(Nui  be  at  a  loss  in  trying  )o  understand  the  whole  transaction.    In 
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making  a  memorandum*  of  any  oecarfenee  genendly,  to  be  doMr- 
ID  >Aa5^«  (for  a  man  of  business  is  nerer  in  a  hurrtf)  expedition  is  the 
object  in  view :  but  in  making  the  proper  entry  of  the  occurrenco 
in  regular  books  and  registers,  as  time  can  never  be  wanting,  so 
deliberation  and  care  can  never  be  dispensed  with. 

Nothing  tends  more  to  the  acquisition  of  a  good  manner  of  writing- 
than  a  proper  mode  of  holding  the  pen,  and  an  a^itude  of  the 
hand,  arm,  and  whole  body,  at  once  natural,  easy,  and  gracflefiil. 
If  a  writer   suffer  himself,  or  be  suffered  by  his  instructor,  to 
contract    a    stiff,    constrained,    or  awkward    manner,     in    the 
management  of  his  ^n,  or  the  position  of  his  body  at  the  desk,  his 
operations  ^11  be  as  irksome  and  even  painful  to  himself,  as  they  rnuit' 
be  iadicrous  or  disgusting  in  the  eyes  of  by-standers.    In  this,^  as 
in  every  human  action  in  which  the  influence  of  habit  it  of  im- 
portance, we  are  constantly  to  remember  the  old  counsel ;  to  choose 
and  practise  what  is  the  best,  and  custom  will  make  it  the  moat 
agreeable.    The  proper,  attkodes  and  motions  of  the   body  in 
writing,  can  be  learned  much  more  speedily,  and  much  more  effec- 
tually, from  the  instructions  and  exa^iple  of  a  skilAil  teaeher,  than 
from  whole  voluhies  on  the  subject.    Hie  most  therefore  that 
otfght  to  be  expected  in  this  place,  can  be  only  some  general  advices, 
to  beadm>ted  by  the  good  sense  of  each  writer  to  his  own  peculiar' 
case.    1%e  pen  is  held  m  the  right  hand,  between  the  thumb  and 
the  fore  and  middle  fingers.    The  middle  finger  partly  on  the  side 
and  partly  on  ihe  back;  {kjipoMte  to  the  head  of  the  cut  or  cradle  of 
tile  pen,  and  the  fb|:e  finger  close  to  it  on  the  back ;  both  quite 
straight    The  thumb  smports  the  other  side  of  the  pen,  and  is  a 
little  bent,  m  order  to  grre  it  an  easy  motion.    The  fourth  finger 
is  turned  in  towards  the  palm,  and  the  little  finger  stretched  out 
even  with  those  holding  the  pen,  rests  upon  the  paper,  to  support 
Ae  hand.    The  elbow  sluynld  be  kept  so  near  to  the  body,  as  to 
allow  its  motion  to  be  easy  and  unconstrained,  neither  stiffly 
touching  the  side,  nor  ridiculously  sprawling  over  the  table*    lit 
this  position  the  pen  ^JHH  be  held  in  a  direction  pointing  to  die* 
right  shoulder,    llie  arm  rests  lightlyon  the  table  or  defk,  between 
tiM  elbow  and  the  wrist:  but  the  breast  should Jiever  tcn^h either. 
The  pen  is  held  just  so  firmly  as  to  keep  it  in  its  propor  place^  - 
fer  if  it  be  griped  hard  the  learner  will  never  aefuire  ease  anq  • 
expedition  in  writing. 


one  of  •eyeral  LatlB  terms,  comnoiily  occoniaf  in  Enflitk  and  aOer 
tl«n,  as  weU  at  In  coitTenatioa.  la  Enj^lish  to  express  tbe  pltral  nan* 
e  tbaa  one  thinf  of  any  sort,  ire  In  reaenl  ndd  tiM  letter  #  to  tbe  siaai« 


*  This  to  one  of  seyeral  Latla  terms,  comnonly  occontinff  in  Encltok  and  aOer 
Bodein  vritlaf 
ber,  or  more 

•f  the  ih\ng  in  the  ■i]iKiilar''nmnber;  as  things  Udtigiy  4^.  In  Latin  tbe  plnral  Is  ex- 
pressed In  various  trays,  aecordinr  to  partienlnr  clnennistanees  In  tbe  aatnre  of  tbe 
name.  Tbe  names  of  otajects  enMng  witb.tbe  syBable  tcm  In  the  shifniar  nnaiber, 
are  made  to  express  tbe  plnral  by  cbangiar  um  Into  a.  For  instance,  one  sipfle 
thins  which  we  wouM  lay  down  hi  onr  poclbet«bo<)k»  to  be  renembeivd  on  some 
nitnre  occasion,  is  in  Latia  called  a  mtmormtUkim :  but  two  or  any  greater  number 
of  tbhiff  to  be  remembered  are  properly  expressed  by  the  Latin  plnral  memomn^* 
Other  terms  of  the  same  descnptiiia  are  ilcfum.  a  thinff  mnted  or  admitted  i» 
rcasomtiy,  on  which  an  arpiment  may  be  founded ;  in  uie  plural  tfata,  thlnim 
granted:  errMum  an  error  or  mistake,  has  in  the  plural  erMta«  errors  or  mistahess 


Bsine^  the  earth,  graTel*  clay,  Ac.  as  they  appear  in  epeving  a  «uial«  or  fiakVV'^ 
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In  selecting  example^  far  imitaticm^  engraved  niedment  are  to 
be  preferred  to  written :  for  the  engraver  working  deliberately  and 
mechanically  with  his  tools,  and  re»touching  the  plate  until  his 
work  be  to  his  satisfaction,  is  able  to  produce  letters,  words,  and 
lines,  much  more  regular  and  uniform  in  shape  and  proportion, 
than  any  whidi,  unless  the  writer  be  singulari^  accomplished  indeed, 
can  be  executed  by  the  hand  and  pen.  In  printing,  Italic  as  well  as 
Roman  characters,  each  individual  letter  stands  <&tached  by  itself: 
but  in  writing  all  the  letters  of  a  word  are  regularly  muted  by 
delicate  hair-strokes,  so  as  apparently  to  be  executed  by  one  con- 
tinued motion  of  the  pen.  inis  indeed  ou^ht  to  be  the  case ;  and 
the  cutting  of  the  i,  the  pointing  of  the  f  and  all  other  ^inute 
operatiAis,  necessary  for  completing  the  writing,  should  be  reserved 
tOl  the  whole  word  be  executed.  This  practice  of  joining  letters 
together  is  not  confined  to  Europe.  The  Turks,  Araoians,  Persians 
and  some  other  eastern  nations,  who  set  a  very  particular  value 
upon  beautiflil  writing,  indulge  themselves  so  much  in  artificial  and 
ornamental  modes  c€  uniting  their  duuracters  together,  that  where 
this,  is  not  skilAilly  done,  it  gives  them  a  dia^st,  of  which  we  ki 
these  parts  of  the  world  can  form  no  idea.  These  unions  of  letters 
can  be  executed  by  the  pen  and  the  graver  alone :  with  separate 
printing-types  they  are  impracticable.  Hence  arises,  and  long  will 
arise,  among  the  orientals,  a  veiy  powerful  objection  to  the  introduc- 
tion of  European  knowledge,  reugious,  scientific,  political,  and  histo- 
rical, in  works  issuing  from  the  printing-press,  idtnough  in  their  own 
languages  and  characters,  however  correctly  and  handsomely  ex- 
ecuted. Among  the  Mahometans  the  use  of  the  press,  in  matters 
connected  with  religion,  is  considered  a  sort  of  profanation.  Of 
this  great  impediment  to  the  introduction  of  literature  into  the 
East,  our  laudable  missionaiy  and  Bible  societies  are,  no  doubt, 
sufficiently  aware :  at  the  same  time  that,  under  the  auspices  of  our 
East  India  company,  efforts  have,  for  several  years,  been  making, 
to  furnish  the  natives  of  their  vast  dominions  in  Asia,  with  printed 
books,  accommodated  as  much  as  possible  to  their  various  tastes 
and  prejudices. 

If  it  be  difficult  to  give  precise  and  intelligible  directions  for 
placing  the  body  and  managing  the  pen  in  writing,  it  is  still  much 
more  difficult  to  instruct  the  beginner  how  to  turn  a  ouillinto  a  pen, 
or  how  to  repair  his  pen  when  disordered  by  use.  In  this  a  few  prac- 
tical lessons  from  a  skilful  maker  and  mender  will  be  of  more  service 
than  any  verbal  instructions.  The  following  general  observations 
will  noverthafess  be  of  service.  With  the  back  of  the  pen-knife 
vcrape  the  tinn  scurf  from  a  good  goose^quill,  particularly  on  the 
back,  that  the  slit  may  be  sound  and  dean.  Then  cut  the  quill 
ludf  through,  near  the  point,  on  the  back,  and  quite  through  on  the 
opposite  side,  half  an  mch  from  the  point  With  the  edge  of  the 
Imife  make  a  very  short  slit  in  the  back-notch,  and  with  the  eUd  of 
the  knife- hafl,  or  another  whole  quill,  by  a  quick  pressure  upwards, 
open  the  slit  to  a  proper  length,  which  will  be  fixed  by  pressing 
luurd  on  the  back  of  the  quill,  with  the  nail  of  tiie  left  tiiumb.  By 
several  applications  of  the  knife  the  quill  is  brought  into  the  prop«r 
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shape  of  a  pen,  ending  in  a  fine  point  whi#h  must  be  made  even«  «r 
nibbed,  in  this  way.  Place  the  inside  of  the  nib  on  the  nail  of  the 
left  tliumb,  holding  the  pen  between  the  fore  and  middle  fingei^s  of 
the  same  hand.  Place  die  knife  upon  tlie  nib/  and  cut  it  througl^ 
by  a  change  of  position  from  a  slope  to  right  across ;  and  then  by 
other  cnts  give  the  finishing  strokes  to  the  j»eu.  It  is  to  be  remem- 
bered that  if,  upon  trial,  the  slit  or  the  nib  do  not  answer,  they 
ought  not  to  be  scraped ;  for  that  always  makes  them  rough  or 
ragged.  When  tlie  nib  tlierefore  requires  alteration,  it  is  mended 
.  by  nibbing  just  as  when  first  made.  The  breadth  of  the  nib  and  the 
length  of  tlie  slit  are  regulated  by  the  breadth  and  strength  of  the 
black  down-strokes  intended  to  be  written.  The  learner  should  ac- 
custom himself  in  writing  to  bear  as  lightly  as  possible  on  his  pen. 
By  this  method  he  will  be  able  at  all  times  to  draw  not  only  a  fine 
hair-stroke,  but  a  down  stroke  of  any  particular  breadth  and  strength 
that  may  be  required.  For  this  reason,  a  hard  stiff  pen,  requirmg 
much  pressure  to  produce  effect,  will  never  answer  for  writing  an 
easy,  flowing  elegant  hand.  Anotlier  advantage  of  a  soft  flexible 
pen,  in  a  light  hand  is^  that  it  will  last  much  longer  fit  for  service^ 
than  one  that  is  stiff  and  unyielding  in  the  fingers  of  a  heavy  writer. 
But  however  desirable  economy  in  pens  may  be,  we  no  longer  live 
in  the  days  when  a  man  who  desires  his  writing  to  be  agreeable,  or 
even  legible,  can  adopt  the  following  lines  of  the  renowned  trans- 
Litor-general,  o£  his  time,  as  he  was  called,  the  idefatigable  JDr, 
Philemon  Holland  of  Coventry,  who  having,  two  centuries  ago,  writ- 
ten out  a  large  folio  volume^  with  one  single  pen,  recorded  the  ex- 
ploit in  these  words. 

With  one  sole  pen  I  writ  tliis  book. 

Made  of  a  grey-goose  quill ; 
A  pen  it  was  when  it  I  took. 
And  a  pen  I  leave  it  stilL" 

Some  inconsiderate  and  affected  admirers  of  the  wonderful 
Skakspcare,  have  asserted  that  he  never  corrected  or  altered  the 
dramatic  scenes  that  flowed  from  his  prolific  pen.  This,  if  it  be  a 
fact,  proves  that  the  writer  wanted  time,  or  wanted  spirits,  or  waitt- 
ed  Uie  necessary  means  of  subsistence,  to  enable  him  to  alter,  amend, 
efface,  numberless  passages,  which  his  own  better  judgment  and 
taste  must  have  condemned :  but  it  by  no  means  testifies  that  he  fell 
into  no  errors,  or  omitted  no  impro\'cments,  to  which  a  man  of  his 
singular  genius  would  in  other  circumstances,  have  carefully 
attended. 

*^  Poets  lose  half  the  praise  they  would  have  got, 
"  Were  it  but  known  what  they  discreetly  blot." 

To  execute  any  operation,  literary  or  meclianical,  without  enrol' 
or  mistake,  is  beyond  all  reasonable  expectation.  The  young  pea- 
man  therefore  will  not  be  discouraged  if,  in  his  first  attempts,  his 
performances  come  much  short  of  his  purposes  and  expectations. 
\\Tien  mistakes  therefore  do  occur,  he  must  exert  hunself  to  cor»i 
rect  what  is  amiss,  and  be  more  careful  in  future. 

Any  one  may  do  any  common  thing  in  some  way,  better  or  worse: 
it  is  a  few  only  comparatively,  who  can  do  it  welL     Wlien  a  wrong 
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stroke^  letter,  word,  or  gentence  ahall^  through  umdvertency,  fiiid 
its  way  into  a  piece  of  writing,  the  error  can  be  remedied  by  erasing 
alone.  The  surface  of  writing  paper  is  covered  with  a  size  or  fine 
glue,  which  prevents  the  ink  &om  spreading  over  the  paper.  If 
this  suT&ce  be  taken  off,  by  erasing  with  a  knife,  the  mk  will 
immediately  sink  into,  and  spread  through  the  substance  of  the 
paper,  producing  a  bkt  or  blemish  hardly  afterwards  to  be  removed. 
To  restore  this  necessary  property  to  die  paper,  a  new  solid  sur- 
face must  be  produced,  which  is  done  in  two  ways :  either  by  rub- 
bii^  it  with  some  smooth 'hard  body,  to  give  it  a  due  degree  of 
polish  and  solidity  to  bear  the  ink,  or  which  is  much  easier^  by*rub- 
bing  into  the  paper  some  substances  capable  of  resisting  the  power 
of  the  ink.  These  are  in  general,  the  resins  flowing  or  drawn  from 
trees  and  other  vegetables.  The  common  resin  of  the  fir  and  pine 
trees,  when  dry,  and  reduced  to  a  fine  powder,  may  be  employed 
in  this  way,  but  its  yellowish  hue  does  not  suit  the  complexion  of 
piqper.  Sandarac  is  also  used:  it  is  a  resinous  extract  of  the 
junlper-tree.  These  substances  all  go  among  us  under  a  general 
name,  pounce,  a  corruption  of  the  French  ponce,  signifying  pumice, 
a  production  thrown  out  by  volcanoes ;  being  a  real  glass,  in  the 
form  of  small  brilliant  filaments,  composing  a  pcnrous  mass,  gene- 
rally much  lighter  than  water.  When  pumice  is  powdered,  its 
colour  approa<£es  nearer  to  that  of  paper,  than  that  of  any  of  the 
other  substitutes.  In  erasing,  the  scraper  or  knife  should  be  ap- 
plied lightly,  but  for  a  oonsidmble  time :  then  the  spot  is  to  be  well 
smoothed  and  polished  with  the  haft  or  end  of  the  knife,  rubbing 
on  a  piece  of  dean  paper  over  the  erasure ;  after  which  a  httle 
pounce  is  rubbed  on  the  spot  with  a  piece  of  paper ;  when  the 
proper  letters,  &c  may  be  written  in,  as  if  no  erasure  had. taken 
place. 

When  the  writing  is  completed  and  dry,  the  lead  en  pencil  lines 
used  in  ruline  the  paper,  are  efbced  wim  a  piece  of  caoutchouc, 
commonly  caUed  Indian  rubber  j  in  the  absence  of  this  the  crumb 
of  stale  wheaten  bread  answers  very  well. 

Writing  Inks. 

These  are  either  black  or  red :  but  the  former  is  the  most  in 
use,  as  forming  the  most  complete  contrast  with  the  white  of  the 
paper.  When  to  an  infusion  of  gall-nuts,  (a  vety  improper  name 
tor  a  vegetable  excrescence,  produced  on  some  trees  by  an  insect) 
some  green  copperas  (procmred  from  iron  dissolved  in  oil  of  vitriol) 
is  added,  a  very  dark  blue  substance  is  dtfown  down  to  the 
bottom  of  the  vessel  This  is  a  combination  of  the  iron  of  the 
grreen  vitriol  with  the  acid  of  the  galls,  and  is  the  basis  of  writing 
ink.  But  if  galls  and  green  copperas  only  were  employed,  the 
black  precipitate  would  all  settle  to  the  bottom,  leaving  the  water 
of  the  infusion  dear  and  colourless.  In  order  to  keep  this  pre- 
cipitate suspended  in  the  infusion,  gum-arabic  is  added,  which  by 
its  viscid  and  adhesive  quality,  supports  the  black  substance 
equally   distributed    through   the  whole  liquor.     The  important 
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qp^M^tm  of  ink  are  that  it  be  durable  and  of  a  good  black  colour. 
To  attain  these  qualities^  it  oui^ht  to  be  the  great  study  of  the 
manufacturer  to  introduce  into  his  ink  a  superabundance  of  astrin- 
gent matter,  (galls,)  to  oppose  the  tendency  of  the  iron  to  a  further 
calcination  or  oxydation ;  for  it  is  this  process  of  turning  the  iron 
to  rust,  that  changes  black  ink  to  brown.  For  this  purpose  it 
would  be  a  material  improvement  if  some  astringent  matter  were 
introduced  into  the  substance  of  the  paper  itself,  in  the  manufac- 
ture. A  little  strong  spirits  put  into  ink  will  keep  it  from  turning 
brown :  but  then  it  makes  it  sink  and  spread  in  the  paper. 

Various  recipes  Lave  been  given  for  composing  writmg  ink ;  but 
few  are  foundad  on  a  knowledge  of  the  chemicu  or  other  proper- 
ties of  the  several  in^preciients  recommended,  and  of  the  changet 
whidi  a  course  of  tmie  and  exposure  to  the  air  may  produce. 
The  following  recipe  is  given  i^  the  lectures  of  the  great  chemLst, 
the  late  Prq/issor  Black,  of  Edinburgh.  Take  in  the  given  pro- 
portions, of  rasped  Wwood  1  ounce ;  of  best  gall-nuts  in  coarse 
powder  3  ounces;  of  gum-arabic  in  powder  2  ounces;  of  green 
vitriol  1  ounce ;  of  raii^water  S  quarts ;  of  cloves  in  coarse  powder 
]  drachm.  Boil  the  water  with  uie  logwood  and  gum,  down  to  one 
half:  strain  the  hot  decoction  into  a  glaaed  vessel :  add  the  gaUa 
and  cloves :  mix  the  whole  well,  and  cover  it  up.  When  nearly  cold 
add  the  green  vitriol,  and  stir  the  infusion  repeatedly.  After  some 
days,  decant  or  strain  the  ink  into  a  bottle,  to  be  kept  close  corked* 
in  a  dark  place. 

The  following  recipe  is  given  by  an  eminent  diemist  in  France, 
where,  of  late  years,  the  beauty  and  durability  of  writing  ink  have 
become  objects  of  careful  and  scientific  inquuy.  Take  of  Aleppo 
galls  in  coarse  powder  8  ounces ;  of  logwood  in  thin  chips  4  ounces; 
of  green  copperas  4  ounces ;  of  gum-arabic  in  powder  3  ounces ;  of 
blue  vitriol  one  ounce ;  of  sugar-candy  1  ounce.  Boil  the  Iqg-wood 
and  galls  together  in  12  pounds  oi  water,  for  1  hour,  or  till  half  the 
liquid  be  evaporated.  Strain  the  decoction  through  a  hair  sieve  or 
linen  cloth,  and  then  add  the  other  ingredients.  Stir  the  mixture 
till  tlie  whole  be  dissolved,  particularly  the  gum ;  after  which  leave 
it  to  subside  for  24  hours.  Then  decant  the  ink,  and  preserve  it 
in  bottles  of  glass  or  stone-ware  well  corked. 

Ink  is  often  of  a  pale  coloio*  when  first  used :  but  it  grows 
black  when  exposed  to  the  air.  Tliis  is  owing  to  its  uniting  with 
the  ox^geth  the  principle  of  acidity,  and  one  of  the  component 
principles  of  our  atmosphere:  for  the  iron  in  the  green  vitriol 
not  being  saturated  with  oxygen,  it  absorbs  still  more  from  the 
air,  and  ia  then  converted  into  the  red  oxyde,  jot  what  we  call 
rust 

Red  Ink  is  usually  made  in  this  way :  Take  of  the  raqpings  of 
Brasil-wood  a  quarter  of  a  pound,  and  infuse  them  for  two  or 
three  days  in  vinegar:  boil  tlie  infusion  afterwards  £or  an  hour, 
over  a  gentle  fire,  and  filter  it  while  hot  Set  it  i^gain  on  the  fire« 
and  dissolve  in  it  first  half  an  ounce  of  gum«arabic^  and  afber- 
warda>  of  alum  and  white  sugar,  each  half  an  ounce. 

Jnk  is  in  fiict  a  Uack  paint,  composed  of  lamp4ilack 
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and  linseed  oil  or  sweet  oil^  boiled  so  as  to  acquire  considerable 
consistence  and  tenacity.  The  art  of  preparing  this  ink  is  kept  a 
secret :  but  the  obtaining  oi  proper  Lunp^blad^  seems  to  be  the 
principal  requisite  in  its  composition. 

Copper-plate  printers  use  an  ink  different  Arom  the  above^  in  the 
oil  not  being  9o  much  boiled,  and  that  Fnink&rt  black  is  used  £ar 
lamp-black. 

Besides  the  foregoing  kinds  of  ink,  of  indispensable  use  in  the 
affiurs  of  life,  others  are  sometimes  employed,  generally  for  amuse* 
ment,  but  which  may,  on  particular  occasions  be  really  useful- 
These  last  are  called  symoalkciio  inks,  beeuiae  they  produce  no 
efieot  until  some  other  suostance  be  applied  to  them  with  which 
the^  sympathise,  or  have  an  aflfoiity.  Thus  Hof  instance,  the  in- 
fusion of  gidls  and  a  solution  of  green  vitriol,  will  produce  a  bladK 
edottr :  if  therefiire  you  write  with  one  of  these  liquids,  and  then 
apply  the  other  to  it,  the  black  ooknur  will  be  proauoed,  just  as  if 
the  ingredients  had  been  mingled  before  they  wesfe  appJied  to  the 
paper.  Other  changes  of  the  colours  of  aubstaaoes  are  produce4» 
by  exposure  to  the  air  and  the  fire,  9gt€imb\y  to  the  nature  of  ch^ 
mical  combinations. 

Write  with  an  infusion  of  gall-nuts ;  and  when  you  wish  the 
writing  to  appear,  dip  it  in  a  solution  of  green  vitriol,  or,  as  it  is 
commonly  called,  copperas,  when  the  writing  will  become  black. 
[^  When  this  substance  waa  first  noticed  as  a  natural  productioo,  its 
green  colour  occasioned  it  to  be  considered  as  coonected  with 
copper,  of  which  tiie  oxyde  or  rust  is  of  that  colour,  and  hence  it 
was  called  copperas :  it  is  however  now  know  to  be  composed  of 
iron  and  sulphur;  and  the  similar  combination  of  co|^per  with 
sulphur  is  in  fiu:t  not  green  but  blue,  or  blue  vitriol)] 

Dissolve  some  sugar  of  lead  (white  lead  dissolved  in  vineflsr  and 
evajwiBted)  in  water,  and  write  with  the  liquor.  When  dr^,  no 
writing  wiU  be 'visible.  To  make  it  spipeur,  wet  tiie  paper  with  a 
sdution  of  liver  of  sulphur,  (sulphur  and  potash  melted  together,) 
and  the  characters  will  appear  immediately  of  a  brown  colour. 
It  will  be  enough  only  to  expose  the  writing  to  the  vapour  of 
tibia  solution. 

Write  witii  a  solution  of  gold  in  aqjua  r^ia,  (niCromuriatic  acid, 
a  eompound  of  a^na  fortis  and  spirits  of  sesp-salt;)  and  let  th« 
paper  dry  slowly  m  the  shade.  In  tiiis  state  no  writing  will  be 
seen :  but  if  a  sponge  be  drawn  over  it,  containing  tin  diMolved  in 
aqua  regie,  the  letters  will  immediately  appear,  of  a  purple 
colour. 

Write  with  diluted  sulphuric  add,  (ofl  of  vitriol^  and  nothing  will 
be  seen  on  the  paper :  but  if  it  be  hdd  to  the  ore  the  letters  will 
become  black.  The  same  effect  will  be  produced  by  writing  with 
the  juice  of  lemons  or  onions,  with  solutions  a£  sal  ammoniac,  of 
green  vitriol,  and  some  otiier  substances ;  but  not  so  easily,  nor 
with  so  little  heat 

If  you  write  with  the  mbcral  cobalt  dissolved  in  aqua  r^ipa,  the 
letters  will  be  invisible  till  held  to  the  fire,  when  they  wiU  tarn 
grsen;  and  thcj  will  again  disappear  when  iwnoved  into  the  ocdd. 
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In  this  manner  the  writing  will  appear  and  disappear  at  pleasure^ 
and  as  at  your  command.  An  entertaining  experiment  with  this 
sort  of  ink  is,  to  make  a  drawing  of  a  scene  in  winter,  in  which  the 
trees  are  shown  bare  and  leafless  ;  but  the  folia^  is  drawn  with  the 
solution  of  cobalt  Upon  holding  the  drawing  to  the  fire,  the 
spectators  will  be  surprised  to  see  the  leaves  gradually  appearing, 
in  all  the  verdure  of  spring. 

However  unimportant  and  easy  to  be  explakied  may  be  these 
ways  of  secret  writing,  another  mode  becomes  a  matter  of  great 
consequence,  being  of&n  employed  in  convejring  intelligence  from 
ambassadors  and  ministers  in  foreign  parts,  to  their  own  courts. 
This  species  of  secret  writing  is  carried  on  by  the  means  of  cyphers, 
or  marks  previously  agreed  upon,  between  the  parties  in  the  corres- 
pondence, to  whom  alone  their  import  is  known.  In  the  early  times 
of  Greece,  we  are  told  that  the  Lacedaemonians  corresponded  Mrith 
their  generals  in  the  field,  by  means  of  a  very  simple  tnough  secret 
contrivance.  The  magistrates  caused  to  be  provided  two  pieces  of 
wood  perfectly  round  and  of  precisely  the  same  thickness,  about 
six  feet  long.  One  of  these  batons  was  given  to  the  general^  and 
the  other  remained  with  the  magistrates.  When  a  communicatioR 
was  to  be  made  between  the  parties,  a  long  piece  of  parchment  was 
rolled,  in  a  spiral  or  screw  form,  from  one  end  of  tne  roUer  to  ^e 
other  ;  and  upon  it  the  informations  or  orders  were  written,  running 
across  the  folds  c^  the  parchment,  which  was  then  taken  off  the 
roller  and  sent  to  the  other  party,  who  ^plying  it  accurately  to  his. 
own  roller,  was  able  to  read  the  communication,  which  to  those 
who  were  ignorant  of  the  dimennons  of  the  roller  would  be  totally 
unintelligible. 

As  the  writing  in  cypher  is  become  an  art  of  importance,  the 
counterpart  is  still  more  so,  namely  the  art  of  decvphering,  or  read- 
ing secret  characters.  As  the  characters  or  raarxs  diosen  at  plea- 
sure by  the  parties  who  employ  the  cypher,  seem  to  be  entirely  ar- 
bitrary :  it  would  appear  impossible  to  discover  their  meaning  by 
the  most  careful  examination:  but  as  in  all  languages  certain 
letters,  syllables,  and  words  occur  much  oftener  than  oSiers,  if  the 
language  in  which  the  cyj^er  is  written  can  be  discovered,  a  man 
much  practised  in  vrriting  and  reading  one  kind  of  cypher  will  be 
able  to  penetrate  the  meaning  of  almost  any  other  that  can  be  em- 
ployed. No  man  perhaps  attained  to  a  greater  proficiency  in  the 
art  of  decyphering  than  the  celebrated  geometrician  Dr.  Wallis. 
So  skilful  and  expert  had  he  become  as  to  be  able  to  write  out  the 
wordfi  of  papers  written  in  cypher,  and  in  a  language  with  which 
he  was  totally  unacquainted.  Having  written  out  the  words,  the 
language  was  soon  known,  and  the  secret  contents  unfolded. 

Short  Hand. 

This  species  of  writing  is  known  by  different  names,  derived 
from  the  Greek  language,  such  as  brachygraphy  or  short-writings 
tadiygraphy  or  swift^writing,  stenography  or  narrow  dose  writing. 
Many  and  very  various  systems  of  this  sort  of  writing  have  been 
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fiven  to  the  world,  of  which,  that  practised  and  published  sixty 
ears  ago  by  Guma/y  but  much  improved  by  his  descendants  of 
the  present  day,  is  esteemed  to  be  among  the  most  rational.     Still 
tliis  system,  with  all  its  excellencies,  is  not  devoid  of  certain  de* 
fects,  inseparable  from  the  employment  of  marks,  signs,  and  cha- 
racters, founded  not  so  much   upon   philosophical   principles,   as 
upon  the  voluntary  and  arbitrary  taste  and  choice  of  the  U)under. 
A  near  approach  to  a  character,  conveying  to  the  eye  of  readers 
c£  all  countries  a  distinct  notion  of  its  meaning,    although  on  a 
very  limited  scale,  lias  been  made  in  the  marks  and  signs  adopted 
in  Uie  modem  system  of  chemistry.     Every  simple  substance  has 
there  ^its  peculiar  representative  sign ;  and  the  compounds  of  va« 
rious  substances  are  denoted  by  a  complex  sign,  made  up  of  the 
simple  signs,   representing  each  component  ingredient      But  the 
greatest  improvement  on  short-hand,  and  indeed  the  nearest  ap« 
proach  to  an  universal  character,  intelligible  and  practicable  by 
men  of  all  nations,  has  for  many  years  been  perfecting  and  pre- 
paring for  the  public  eye,  in  this  country ;  in  which  grammatical 
accuracy,  simplicity,  and  distinctness,  are  most  ingeniously  com- 
bined with  inconceivable  facility  and  rapidity  of  execution.     To 
give  any  notion  of  this  improvement  in  this  place  is  impossible:  it 
must  tlierefore  suffice  at  present  to  say  that,  by  the  use  of  a  dot  or 
other  simple  mark,  apphed  in  a  particular  way,  the  several  parts 
of  speech,    tlie  voices,  modes,  and  tenses  of  verbs,  &c.  &c.  can 
be  expressed  upon  paper,  with  sufficient  speed  to  enable  a  writer, 
acquainted  witn  the  system,  to  keep  pace  with  any  public  speaker 
whatever.     According  to  the  modes  of  short  hand  hitherto  used, 
few  men  have  ever  been  able  to  take  accurately  down  every  word 
that  fell  from  the  speaker's  lips ;  and  those  few  who,  by  dint  of 
long  and  incessant  practice,  have  attained  so  desirable  a  proficiency 
in  their  art,  have  employed  a  multitude  of  arbitrary  marks,  drawn 
from  their  own  fancy,  with  wliich  by  constant  use  they  became 
familiar.     Of  the  meaning  of  many  of  those  marks  all  others  but 
the  inventor  bein^  generally  ignorant,  it  has  oflen  happened  tliat, 
a^  the  decease  of  the  writer,  his  contractions  and  signs  have  remain- 
ed quite  unintelligible.     Of  this  a  remarkable  instance  occurred  some 
time  ago  in  Scotland,  where  a  celebrated  mathematician,  intending 
in  his  old  age  to   publish  the  geometrical    lucubrati(His    of  his 
younger  days,  drawn  up  in  a  short-hand  of  his  own  invention, 
(but  which  he  had   lone  disused,)    was    constrained  to  abandon 
the  project,  to  his  mortification  and  the  public  loss,  being  utterly 
unable  to  read  his  own  contractions  and  marks,   and  no  longer 
in  a  condition  to  resume  tlie  course  of  studies  necessary  to  repro- 
duce the  work. 

The  Telegraph. 

The  violent  agitation  and  impulse  given  to  the  human  mind,  by 
the  disorders  which,  in  1789,  broke  out  in  France,  and  for  the 
space  of  25  years,  kept  the  rest  of  Europe 'in  constant  fermenta- 
Otxi,  amidst  many  unprecedented  evils,  likewise  produced  some 


so  YOUNG   MAK^S   BEST  COHPAKIOK. 

good,  m  improved  applications  of  science  to  the  benefit  of  mankind 
at  ki^  The  telegraph  is,  in  its  principle,  by  no  means  a  modem 
invention.  The  name  however  is  new,  idthouffh  borrowed  fitim 
die  Greek,  and  si^ifies  to  write  far  off;  that  is  to  commwiicate 
intelligence  at  a  distance.  Various  kinds  of  telegraphs  have  been 
used  in  France,  and  other  countnes  on  the  continent:  but  that 
adopted  in  this  kingdom  differs  in  outward  form  from  them  all.  A 
strong  wooden  frame  like  the  case  of  a  large  door  or  window,  is 
divided  from  top  to  bottom  by  another  strong  piece  of  timber, 
parting  the  frame  as  it  were  into  two  leaves  dt  a  door.  Each  of 
these  IS  divided  into  three  parts  by  small  shutters  moveable  upon 
hinges  placed  in  the  uprights,  so  as  to  be  fixed  in  any  position 
perpenaicular  or  honzontaT,  bv  means  of  wires  and  springs  com* 
munioating  with  the  room  below  the  machine,  where  wre  placed 
the  managers  of  the  telegraph.  When  any  communication  is  to 
be  made  all  the  six  shutters  are  drawn  up  perpendicularly,  so  as 
to  fill  the  whole  fWune.  When  the  telegraph  next  in  course  to 
the  first  has  given  sign  oi  being  prepare^  by  likewise  closing  up 
the  frame,  Uie  manager  of  the  first  begins  by  opening  all  the 
shutters  but  those  wliich,  by  previous  agreement,  are  to  express 
certain  words  or  sentences,  and  the  second  telegraph  repeats  die 
same  motions  of  the  shutters,  which  are  immediatefv  repeated  by 
the  third  in  the  chain,  and  so  on  to  the  extremity  where  the  com« 
munication  is  to  be  finally  communicated.  By  this  contrivance  news 
or  orders  may  be  conveyed  through  a  long  chain  of  telegraphs, 
without  die  slightest  chance  of  their  being  uiown  to  any  persons 
but  to  those  at  the  l>e|rinning  and  the  end :  for  the  intermediate 
stations  have  only  to  imitate  the  (^rations  of  the  first 

The  number  o£  shutters  in  the  telegraph  being  only  six,  it  may 
perhaps  be  supposed  that  but  few  variations  of  intelligence  can  be 
conveyed  by  that  number :  it  is  however  a  matter  of  positive  calcu- 
lation, that,  by  these,  every  thing  that  can  be  necessary  to  commu- 
nicate in  diat  rapid  wav,  may  be  certainly  expressed.  If  the  bells 
in  a  steeple  be  4,  die  changes  that  may  be  rung  upon  them  are  24 : 
but  if  6,  the  changes  will  amount  to  no  fewer  than  720.  Nay, 
supposing  a  company  consisting  of  seven  persons  had  agreed 
to  dine  together  every  day,  as  long  as  they  could  be  seated  at 
table  in  an  order  different  from  that  of  any  preceding  day ;  it  re- 
quires all  our  confidence  in  the  powers  of  computation,  to  believe 
diat  the  seven  friends  would  be  constant  messmates  every  day,  for 
the  long  term  of  5040  days,  that  is  13  years  10  months  and  S  weeks. 
This  calculation  is  however  wholly  inapplicable  to  the  telegraph ; 
because  it  is  not  enough  that  six  words  can  change  places  many 
times,  for  they  must  also  be  so  arranged  as  to  form  some  sense. 
By  this  the  combinations  are  exceedingly  restricted ;  besides  that, 
die  great  variety  of  matters  on  whidi  it  may  be  necessary  to  make 
communications,  must  require  various  sets  and  classes  of  tenns, 
to  be  used  as  occasions  snail  present  themselves.  By  means  of 
ligjbts  suspended  in  certain  positions,  intelligence  may  be  con- 
veyed in  the  night-time,  as  w&l  as  by  the  common  telegraph  in  the 
day. 
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Of  Writing  Letters. 

After  tpcaking  $Ba  reading  with  propriety  snd  graoefulneas^  the 
next  thing  to  be  eonsidered  klhevtaf  writiag  kttou  This  art 
{fyr  «n  art  and  a  dificnlt  one  too  it  ifi,)  was  by  the  Mident  Roikuuis 
held  to  be  aa  aooaiiq;>lidiiiieoi  vhidi  wras  to  enter  necessarily  into 
die  general  system  o£  edveslSDn  of  youth.  Of  the  saine  oninioa 
have  been  all  those  persont  of  later  times,  who  hare  tumea  their 
attention  to  the  preparatiim  of  youi^  pMple>  to  acquit  thcnselves 
irkh  credit  in  the  Mumess  and  intei^iurse  of  the  woiid.  Our 
own  adminfalc  John  Locke  oibsenwa,  that  the  writing  of  ktteift 
enters  so  nmeh  into  ^  tiie  ooeaflions  of  life,  that  no  parson  can 
avoid  shewing  himadf  in  oomposilieBa  of  fkm  kind.  Occiurencas 
will  daily  force  him  to  make  mis  use  of  his  pen^  which  lays  open 
his  breediiigy  his  sens^  and  bit  abilitiei^  to  a  more  sevese  exasoi- 
siadon,  than  anv  oonv«Katio«i  cr  verbid  discussiea.  That  letter 
writing  has  maae  no  greater  pgqgwas  in  mprovement,  thsn  ood- 
atsnt  igpfflwencg  shows  it  has  done^  must  be,  in  a  great  measure^ 
attributed  to  its  own  iatrinric  nstinns^  by  which  it  seems  to  he  ii^ 
capaUe  of  suli(}ection  to  rules.  Nor  havo  the  iastanictions  ai  the 
bat  qualified  writers  on  the  sul^est  gonoU^^md  aome  geneiBl  and 
fionprehcnsive  advioes»  as  to  what  a  letter  ou^ht  to  be,  balanced 
by  waiuiiigs  aa  to  what  it  ouglrit  not  to  bo. 

The  Hty)e  of  a  letter,  that  is  the  mode  of  expressioa  omplc^od 
in  it,  must  eridently  be  suited  to,  and  vary  with  the  nature  of  tfao 
aubjeot  handkd  in  it.  A  letter  on  mercantile,  agricultuial,  or 
even  wriantife  busmeai^  should  be  written  in  sudi  order  and  laa« 
gnsgo,  that  its  oontents  may  be  pccfecd^  lilaar  and  intelligible  to 
the  person  to  whom  it  is  sent  It  should  be  so  long,  that  is  ful^ 
as,  if  possftle,  to  eootain  eveiy  tfaiag  that  can  he  £»nesean  to  bo 
nooessary  6r  oonswyii^  to  the  reader  a  just  and  sfitisfiictoiy  oon- 
oeption  of  its  par^port:  but  partieular  oare  shoukl  bo  tak^  that  it 
oonlaus  nothing  move.  It  is  ingpnerai  a  fiwlt,  (and  in  peculiar 
rssas,  where  tmie  ie  of  importonoe^  it  may  be  {xroductivo  of  much  ' 
evil  or  inoonvcnicncf )  mem  «  letter  upon  business  is  so  deficient 
in  iUness  and  perqpiciiity^  aa  to  Dendor  a  course  of  other  letters 
between  the  eorvespoBdcnts  mdiapensiibly  necessary  to  communi- 
oflte  mMers  whadi,  by  a  liittlo  conaderation,  nnght  have  been 
snfiicientiy  cxplamed  at  first.    One  of  the  most  able  and  consden- 


•  St]ft»  U  bem««a  itmk  IbB  Qii^i  ■•ftjifc  sipriiyiM  litiamy  tm  impkOMat  uatA 
by  the  aacionti  io  wrlcliif.  Among  tbc  dliKHbl  wtjrs  or  writuig  emplojted  by  tbem,  one 
wM  tD  cover  m  ttMek  or  board,  wia  »  thia  eoot  of  loft  wwx,  aad  lo  wHie,  or  nikor  to  ob* 
fnte  oa  tiiio  Msooth  owftpe,  witb  u  ittnimoMi  oT  iron,  •ilvor,  ac.  rtaonUim  one  ot 
onr  bUck-letd  pencils.  Of  tfcU  inttrmaeni  one  end  wts  ande  tbtrp,  to  form  the  ebaraotera 
In  ite  wnx»  u4  tbe  ^^r  tcnainatoS  la  •  bwMl  Snl  taoS,  like  a  taiOon.  Tfao  lue  of  Uii< 
«Ad  WM.  ttei  lihen  noy  Irttcr,  woN»  «eiten«f»  or  pwin«  «m  teulgr,  or /or  Mine  other  jch. 
tui  roqulrod  to  tft  altered  or  wluilly  removed,  the  %rax  m%bt  be  rabbcd  and  HMMrtbrd  down, 
l»  Ha  oricinal  alMe,  to  roeaiae  mtt  Ictlara,  ftc.  aa  It  mlglit  be  ivopcr  agila  to  write  oi.  IL 
Ima  diU  inccioa  of  tunOiif  tba  bntton  far  the  point  of  the  inetrument,  when  any  tliirtg 
ivu  to  be  eSbced  or  akared,  ikc  wrttar  Id  doing  m  ana  laM  to  turn  or  change  hh  style, 
■cace  by  a  vafir  aatnnl  mwHIob,  the  bmm  of  the  teatsiMient  mad  la  vrltias,  aune  (b 
In  amplmcd  ta  danota  the  laagiiage  aatf  aptrlt,  la  which  that  wrltfat  wa«  coioipoMd  and 
cxfattted. 
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tious  ^vemors  of  our  colonies  in  the  West  Indies^  on  entering  on  his 
administration^  made  it  universally  known  that,  in  all  memorialfl^ 
petitions^  or  other  written  applications  to  him^  he  desired  the 
statements  to  be  so  fiill^  distinct,  and  circumstantial,  (keeping  out 
however  whatever  had  no  due  relation  to  the  business,)  that  a  per- 
son in  his  situation,  entirely  a  stranffer  to  the  matter  of  the  appUcaf- 
tion,  should  find  no  difficulty  in  understanding  the  case,  and  in  de- 
ciding thereon.  Some  time  elapsed  bef<Hre  an  intimation,  so  singu- 
lar, and  so  unlike  those  of  the  generality  of  men  in  similar  situa* 
tions,  who  cmnmonly  require  afi  representations  to  be  made  as  shori 
as  possiUe,  was  properly  understood  and  attended  ta  But  as  the 
first  full  statements  were  generally  found  to  answer  every  purpose 
of  the  applicants,  as  well  as  of  the  magistrate,  the  saving  of  tmie, 
attendance,  anxie^,  and  expense,  produced  effects  the  most  satis&c* 
4oiy  and  beneficiaL 

With  respect  to  the  degree  of  fulness  of  detail  in  a  letter  of  busi- 
ness, the  writer  must  be  governed  by  this  consideration,  that  while 
a  few  hints  may  be  sufficient  to  recaU  to  his  own  mind  every  parti- 
cular of  a  matter,  often  the  object  of  his  serious  consideration,  his 
letter  may  go  to  the  hands  of  another  person  who,  although  periiaps 
not  quite  ignorant  of  it,  may  be  then  occupied  in  affairs  of  a  nature 
very  different,  and  perhaps  to  himself  innnitely  more  interesting. 
It  is  a  cofaunon  observation,  and,  happy  would  it  be  for  the  world, 
were  it  as  just  as  it  is  common,  thjut  every  man  understands  his 
own  business  the  best  This  consideration  ought  to  teach  men  to 
be  explicit  and  accurate  in  their  letters,  as  in  their  conversation 
with  others,  who  cannot  possess  the  same  advantages.  Instead  of 
this,  professional  men,  particulariy  in  law  and  medicine,  have  daily 
and  painful  experience  of  the  difficulty  found  in  makiri^  applicants 
by  word  of  mouth,  as  well  as  by  writing,  take  the  troulue  to  lay 
before  them  an  intelligible  statement  of  ^eir  several  cases.  How 
often  does  it  happen,  that  a  story  is  relatedr  even  where  the  hear« 
efs  appression  of  it  is  of  the  utmost  importance,  in  an  order 
^  directly  tiie  reverse  of  that  in  wbidi  the  several  paits  of  the  tnms* 
^  action  took  place !  Every  hearer  of  such  a  statement  must  know 
how  irksome  and  unsatisfiietory  it  is :  not  every  man  however  wili 
take  due  pains  to  steer  clear  of  tlie  same  error,  when  it  comes  to 
his  own  turn  to  be  not  a  hearer,  but  a  rdater.  It  follows  from 
these  remarks  that  a  letter  of  business  should  exhibit  a  regular  state- 
ment of  its  subject,  b^;inning  as  far  back  in  point  of  time,  as  to 
include  every  occurrence  or  circumstance,  necessary  for  the  proper 
explanation  of  the  business.  However  common,  and  there&re 
readily  excused,  it  may  be,  to  have  recourse  to  a  postscript,  or  even 
to  a  second  letter,  to  communicate  matters  which  ougnt  to  have 
apneared  in  the  body  of  the  first ;  <'  Oh  I  had  almost  foigotten  to 
tell  you ;" — "  I  fear  that  in  my  last  letter  I  omitted  to  state  ;"-^ 
fUid  other  phrases  of  the  kind,  nave  always  an  awkward  air '.  unless 
'  we  admit  the  propriety  of  tiie  &shion  adopted,  as  Swift  would 
archly  make  us  beueve,  by  the  ladies  of  his  days  who,  after  fillii^ 
the  whole  sheet  of  paper,  on  every  subject  but  that  zeally  in 
hand,  were  compelled  to  crowd  into  a  Ime  or  two  of  a  cramped 
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poetacript^  the  mdv  mafeten  cm  acooimt  of  which  the  letter  xequlred 
tD  be  written  at  all 

As  a  lett«*  of  business  ought  to  contain  a  distinct  and  orderly 
statement  of  its  subject,  so  it  oug{it  to  be  written  in  language  plain 
but  dear  and  expressive,  equally  remote  from  affected  finei^  and 
from  meanness  and  vulgarity.  To  hit  the  precise  middle  point,  in 
audi  a  case,  requires  good  natural  sense^  judgment,  and  experience; 
but  in  this  matter  oae  would  much  sooner  dioose,  (if  we  may  use 
the  comparison)  to  copy  the  grave  but  substantial  sarments  c^  the 
sodety  of  friends,  than  the  gaudy  fluttering  hatmiments  of  the 
dieatrical  fop. 

According  to  the  nature  of  the  subject,  and  of  the  relation  sub* 
sisdng  between  jthe  oorrespondmitB,  must  be  the  matter  and  the 
fangiMge  of  a  letter.  A  tradesman  or  shop-keeper  orders  goods 
from  a  general  dealer  or  a  manu&cturer :  a  tenant  writes  to  his 
hmdlord  or  the  steward,  concerning  Ids  fiorm,  or  to  offer  to  lease 
another,  or  to  give  notice  of  his  intention  to  leave  that  which  he 
occupies :  a  mmhant  calls  in  a  debt,  or  explains  why  it  is  not  in 
his  power  to  comply  with  a  money  transaction  in  which  he  is 
engaged.  In  these  and  all  other  cases  of  business  between  men, 
the  writer  of  the  letter  goes  directly  to  the  point,  communicating 
in  as  few  words  as  possible,  consistent  with  perspicuity,  his  inten- 
tions, wishes  and  expectations.  Few  men  are  so  little  acquainted 
with  business  as  not  to  have  seen  a  bill  of  exdiange.  Now,  what 
is  this  but  a  letter  upon  a  particular  subject,  strimied  of  all  lan- 
guid not  necessary  to  the  understandinff  and  pemrmance  of  the 
desire  or  request  it  contains  ?  That  tUs'  is  the  case  will  be  obvious 
from  the  foUowuig  example,  in  which  the  words  printed  in  Italics 
form  a  bill  oCexchange,  while  ^e  others  would  complete  a  letter, 
containing  expressions  once  customary  in  writings  of  mis  kind,  but 
now  diiased. 

Gentlemen,  York,  iGtfa.  Dec.  1814. 

*  This  letter  wiU  be  delivered  to  you  by  Mr.  Richard  Jones  of  this 
dty,  who  has  occasion  to  go  to  London ;  and  desiring  to  be  fumi A- 
ed  with  a  credit  on  your  house,  for  sudi  a  sum  of  monear  as  may  be 
necessary  for  him  there,  I  have  to  request  that  you  will  jxiy  to  Mr. 
Richard  Jonex,  or  ku  ord^r,  on  demand,  one  hundred  and  Jifiy 
pounds,  for  tioliie  received  from  him  by  me,  abd  place  the  same  to 
my  accent.  Mr.  Jones  beingmy  friend,  and  astranger  to  London^ 
any  dviiities  you  may  show  to  hm  I  will  consider  as  bestowed  on 
myself,  and  will  be  ready  to  return  them,  whenever  you  shall  afford 
me  an  ooDOTtunily. 
Meurt.  HaU  and  Co.     \         I  am  with  due  regard. 

Bankers,  Sirand,      >  Gentlem«Q, 

London,  j  your  most  obedient  servant, 

Geot^  E^aon. 


'  MjKPy  collections  of  forms  of  letters  have  been  composed  and 
publislied  for  the  infbnnatioii  and  guidance  of  beginners  in.qns* 
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tsisry  csDReniandeiioe;  m  k«v«  also  been  TolMnaes  «f  lelten  wUch 
really  passed  between  the  parties  described.  Fma  theae  hat 
however  little  inalructioiL  can  generally  be  dnwm  1^  the  learner ; 
because  being  the  prodiKtioii  of  peraons  eniineQt  for  tlwir  rank  at 
stadoB,  or  fear  their  attainments  in  acianoe  tfiid  litenkture^  they  verj 
aridom  tiim  upon  t&e  subjects  end  occurrences  which  are  the  aaoat 
frequently  important,  in  the  oourae  of  ordinary  M^  The  Goiaeft- 
pondence  a£  persons  in  these  sitaaiiona  is  likewise  voluntvy  and 
of  such  a  nature,  as  not  only  to  admit  but  even  to  require  the 
writers,  to  give  iull  scope  tjo  their  scientific  and  literary  powers. 
Their  productions,  although  apparentlv  intended  for  the  ^re  oC 
their  correspondents  alone,  bear  usaally  evident  n»rks  of  being 
I»«pared  wnh  a  view  to  the  possibility  of  their  being;  in  aome  mea^ 
sure,  laid  be£xre  die  public  at  large.  Hie  letten  therefore  of  audi 
men  in  such  drcumstancm^  instoad  of  oomtaining  the  «a^  and 
natural  expifession  of  their  aeiitiuittila  on  ordinary  subjects,  assiune 
liie  air  of  fonnid  essapys  and  dw8ertation8>  of  which  the  artificial 
arrangement  and  laboured  style  are  entirely  foreign  to  the  perspicui* 
ty  and  sim|^citjr  of  maniMr  and  language,  in  which  the  eaBoeUency 
or  epistolary  writing  oonsiits.  Of  me  multitudes  of  unnatural,  not 
to  say  immoral,  productions  in  the  epialo^ary  fionn,  under  the  title 
of  romances  and  novels,  with  witidi  certain  London  presses  daily 
groan,  it  may  be  safely  asserted  that  wilii  very  few  exceptions  the 
models  there  eaJiibited  are  oompletelT  inapplicable  ta  the  genuise 
purposes  of  letter  writii^.  So  rauai  so  ttMit  if  we  Buppi«sa  the 
custonutfy  introduction  and  condusioii  of  a  letter,  and  fiar  i  and  jkik 
aubstitate  he  and  tk^,  wbok  volumes  of  letters  vnll  be  instantly 
converted  into  someuiing  of  die  natsow  of  hiatorical  or  faiogxaiplucal 
narration.  The  manufiu;tuz«re,  (for  it  is  a  mechaniod  opeutkm) 
cxf  the  great  mass  of  these  works,  who  pofaaps  never  in  their  lives 
crossed  the  thrediold  of  a  man  of  fashion,  will  seldom  atoop  te 
entertain  their  credulous  readers  with  the  conversation  and  adven- 
tures of  any  one  under  dw  rank  of  my  Lady  and  Sir  Philibert  To 
observe  the  views  and  motives,  the  principles  and  sentiments,  the 
manners  and  lan^fua^  atti^ted  to  the  peiaonagea  introduced  to 
the  reader,  one  is  inchned  to  adopt  the  ensressionac  the  great  pnnoe 
ofCond6,  whenoonvuraing  withafiiendondiewritaaof  his  time, 
who,  in  tiieir  histories  of  states^  pMtsaded  to  penetrate  and  disdoae 
the  secret  and  mysterious  ^mmga  by  whidi  oourts,  miskters,  and 
gitoerak  were  actuate  «  The«  bkxddieads,"  said  Cond6,  ''  make 
us  thnik,  speak,  and  act,  juat  as  diar  wouM  have  done;,  had  they 
been  in  our  ]^e."  Fitsn  books  of  ttda  deutriptiun,  thoefbre,  the 
letter  writer  cati,  in  general^  eoUeot  nodiii^  but  umutuial  and  ro- 
mantic sentiment,  arrayed  in  affected  bombastic  language. 

It  is  not  in  moral  oonMhict  only,  nor  in  the  mora  9n|Hrtant  ooft* 
cems  of  life  alone,  that  we  ought  to  adhere  to  the  ga^en  nde,  "  to 
do  to  others  as  we  would  hsve  them  tx>  do  to  us  m  similar  cases." 
When  we.receive  a  letter  on  any  matter  of  business,  what  we  prin- 
cipally require  and  expect  is,  that  the  <^ject  of  the  letter  be  laid  be- 
lore  us  in  a  manner  at  onoe  onteiiy,  dialiiiet,  and  dear,  and  in  lan« 
goage  composed  of  jdaia,  aatura],  waffisoted,  tcnas^  so  tiiat  neithae 


fynsk  the  amoipeHMnt  nor  tke  expnmaoB,  the  sUgbteit  hetitation 
tamj  be  exdte^  asto  the  purpoee  of  the  writer,  nor  anv  oeouiaty 
be  oooaskmedy  lor  a|^lyiqg  to  our  oorreqKxident  for  nvther  and 
more  accurate  kfoimatioD  on  tke  sobjeet  Were  thia  oonsidentiaa 
alwaja  in  the  mind  of  a  writer,  it  is  not  to  be  imagined  how  xaudi 
«pKitoiary  eoneepondeBce  would  be  6ini|ibfied,  ana  the  tiansactkma 
of  buaincaa  be  thereby  ^cilitated. 

To  preient  to  die  beginner  forma  of  letters,  appUcaUe  to  even  « 
!few  or  the  variona  drcamatances  in  life  in  which  they  are  zemiiiitcL 
would  demand  a  space  fax  beyond  the  limita  of  diis  work :  he  wfll 
therefore  be  contented  with  uie  following  aaiiqplei>  on  maltert  of 
the  BBost  common  ocovnmce  in  burineaa. 

Letier  from  a  yoiing  koiier,  JuH  enierinf  an  butmuifar  Uaui^, 

to  a  matmfacturer  in  NcUmghainL 

London,  Cheapaide,  Na        ■ 

Sir;  October,  1^14^ 

Having  lateW  served  out  my  time  in  the  houae  of  yonr  old 
ccvrespondeiitSy  Meaara.  Burton  and  Co.  in  Comhill,  and  havings 
fay  the  death  of  an  annt  in  the  country,  auoeeeded  to  a  amdl  pro- 
per^, sufficient,  with  good  management,  to  enable  me  to  hema 
businesfi  as  a  hosier,  2  now,  by  the  advice  of  my  late  masters,  offer 
myself  to  deal  wi&  you  on  the  usual  terms  of  the  trade.  You  may 
not,  sir,  raooQact  me  in  Messrs.  Burton's  warehouse:  but  those 
gendemen  will  be  ready  to  give  vou  all  satisfaction  relative  to -my 
character  and  drcumstanoes :  and  as  from  the  high  established  re- 
putation of  your  house,  I  can  rely  with  confidence  on  being  funiished 
with  every  article  in  the  best  order  and  at  the  most  reasonable  rate, 
so  I  trust  jQsa  will  have  no  tfroonds  for  dissatisfaction  with  mjy  con- 
duct in  our  interooune  with  one  another.  The  several  articles  of 
hosiery  now  wanted  are  particuhudy  specified  in  the  inclosed  order, 
which  I  beg  you  will  forward  to  me  by  the  earliest  opportunity,  and 
£ar  whidi  your  bills  on  miL  at  the  customary  time,  for  the  amount, 
will  be  dufy  honoured.  If  ip  any  way  I  can  be  dP  service  to  you  in 
London,  you  will  do  me  a  favour  in  emplojring  me. 

lam. 
Sir, 
Af r.  John  Norritf  1  your  most  obedient  servant, 

NoiUngham.      f  Edward  Yovno. 

Jlfr.  NOrru^s  answer  to  the  above. 

Nottingham, 

Sir,  Nov.  1814. 

I   duly  received  your  jbveur  of  the  of  last  month, 

inclosing  an^prder  for  sundry  artides  of  hosiery,  which  I  have  di- 

laoted  to  be  packed  iqi^  as  per  indoeed  invoice,  and  Ibrwarded  by 

the  wiffgon,  which  leaves  this  place  on— andoa|^t  to  arrive 

in  London  on— ~— next  The  ^roods  will,  I  trust,  as  well  as  the 
prices  i^ve  joii  that  satisfkction  which  it  has  always  been  die  great 
object  of  this  bouse  to  secure;  and  I  have  no  doum  of  ynor  puio- 
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tuality  in  answering  any  demand  that  it  may  be  neoessary  to  make 
apon  you  for  the  value.  Although  we  have  never  yet  had  much 
personal  intercourse  with  one  another^  yet  I  am  no  stranger  to  the 
very  favourable  opinion  entertained  of  you,  by  your  late  masters, 
for  fidelity,  attention  to  business,  and  constant  propriety  of  conduct, 
while  in  dieir  service.  Widi  such  dispositions  ma  principles,  aided 
by  the  stock  you  can  command  in  trade,  you  cannot  fiul  to  do  well ; 
and  it  will  give  me  much  pleasure  to  contribute  in  any  way  to  the 
sncceM  of  a  young  man,  iimose  conduct  hitherto  seems  so  much  to 
deserve  it 
Mr.  Edward  Toung,  1         I  am.  Sir, 

Hotter,^  No, f  your  obliged  and  obedient  servant, 

Ckeapside,  f  John  Norais 

London.  } 

From  Mr.  Young  to  Mr.  Norris. 

Sir,  CPrtVato;]  London, 18i5 

Herewith  I  tranttnit  to  you  my  first  ptyment  on  account  of  the 
hosiery  furnished  to  me  by  you,  as  per  mvoice  dated  the  No» 
vembor  last  Part  of  this  payment  is  a  bill  drawn  by  a  respectable 
dealer  here,  Mr.  Robert  \^e,  on  his  conrespondent  Mr.  Chomas 
Atkins  of  your  town,  value  L.25.  In  remitting  this  bill  I  am  con< 
cemed  to  notify  that  certain  rumours  are  whispered  here,  as  to  the 
security  of  Mr.  A's  affairs.  You  will  therefore  of  course  not  lose  a 
moment  in  presenting  the  bill,  that  in  case  of  its  not  being  duly 
honoured  the  necessaiy  steps  may  be  taken  to  recover  the  value 
from  Mr.  V.  Reports  such  as  that  alluded  to  being  destructive  of 
the  credit  of  a  man  in  mercantile  business,  at  the  same  time  that 
the  non-pajrment  of  the  bill  would  occasion  me  some  inconvenience 
at  this  moment,  I  have  deemed  it  proper  to  communicate  the  whole 
in  confidence  to  you,  sir,  where  I  Know  it  will  be  secret  In  these 
times  when  men  of  extensive  dealings  and  connections,  and  possessed 
of  much  real  property,  are  exposed  to  the  severest  losses,  it  is  not 
to  be  wondered  at  if  they  be  brought  into  very  serious  embarrass- 
ments :  and  I  should  never  foigive  myself  were  I,  even  unintention- 
ally, to  be  the  cause  of  distress  or  inccxiveniency  to  any  man,  in  a 
line  of  life  in  which  the  most  upright  conduct  cannot  always  ensure 
success.    Trusting  however  that  my  bill  will  be  regularly  taken  up 

I  remain. 
Sir, 
Mr.  John  Norris,  1  your  very  humble  servant, 

Nottingham.      J  Edward  Young. 

Mr.  Norri/j  amwer 

^  Nottingham,  Jan.  1815. 

Sir, 

Inclosed  you  have  my  receipt  for  the  payment  of  L.75,  on  ao« 

count  of  hosiery^  for  which  I  thank  you,  and  particularly  for  the 

confidential  hint  in  your  letter  of  the         instant    To  say  the  trutl]^ 
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some  suapicions  on  the  subject  of  that  hint  began  to  gain  ground 
in  this  place ;  but  I  did  not  imagme  they  had  ahready  reached  Lon- 
don: and  it  is  with  sincere  pleasure  that  I  can  inform  you^  on 
unquestionable  authority,  that  every  suspicion  respecting  the  sol- 
vency of  a  certain  person,  is  now  completely  removed ;  and  thal^  as 
a  proof  thereof  your  bill  upon  him  was  instantly  disdiarged.  Voiir 
feelings  on  this  matter  are  highly  to  your  credit ;  and  wishing  sin^ 
cerely  that  you  may  never  stand  in  need  of  such  tendomess 
yourself, 

I  remain^ 
Sir, 
Mr,  Edward  Young,  1  your  moat  obedient  servant, 

London,         j  John  Nosjus. 

From  Mr,  Young  to  Mr,  Norris, 

London,  March,  1815. 

Sir, 
To  a  person  so  loi^  and  so  deeply  ooncemed  in  mercantile 
.transactions  as  yourself  it  will  occasion  no  surprise  that  one  of  my 
standing  should  be  involved  in  difficulty,  not  firom  an  extravagant 
spirit  of  speculation,  or  from  an  ill-placed  confidence  in  otiber  men, 
but  from  my  indispensable  connection  with  persons  in  the  fiill 
possession  of  character  and  credit,  and  who  are  themselves  the  great- 
est sufferers  in  the  transactions  in  which  I  am  to  a  small  amount, 
concerned.  When  I  name  those  persons  you  will  not  be  disposed 
to  blame,  as  imprudent  my  engagements  with  them :  I  mean  the 
house  of  Messrs.  in  Lombard  st^reet    By  the  stoppage  of 

this  house,  althou^  I  am  confident  it  will  be  but  temporary,  it  will 
I  fear  be  impossiUe  finr  me  to  take  up  your  bill  for  L.  145,  which  will 
became  due  on  the  third  of  May  next.  If  however  from  your  know- 
ledge of  my  circumstances  in  general,  you  can  venture  to  indulge 
me  with  more  time,  and  to  accept  my  bill  at  six  months,  with  in- 
terest, you  may  rely  on  its  being  duly  honoured.  In  the  hope  that 
this  proposal,  a  very  painful  one  for  me  to  make,  ^d  particularly  to 
you,  sir,  who  have  always  acted  so  liberally  to  me,  will  be  agreed  to, 
and  thrt  I  shall  learn  so  by  the  return  of  the  post, 

lam. 
Sir, 
Mr,  John  NorrU,  1  your  faithful  humble  servant, 

Notihtgijipn,      j  Edward  Youno. 

Nottingham,  March,  1815. 
Sir, 

I  am  extremely  sorry,  but  not  surprised  that  you  should  be 
exposed  to  suffer  by  the  disorder  in  the  affiurs  of  a  certain  house  in 
L<nnbard  street  I  speak  this  the  more  feelingly  that,  havin^r  fbr 
many  years  carried  on  business  with  that  house,  to  a  very  consider- 
able amount,  the  balance  of  my  account  in  their  hands,  whidi  how- 
ever I  am  confident  will  not  be  ultimately  lost,  is  an  object  of  great 
importance  to  me,  especially  at  this  momeni^  when  I  have  just  been 
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infijniMd  of  suidi^  other  aoddentiof  a  ffinular  sort,  by  wiucb  I  fear 
I  muflt  bt  a  aenoiu  loser.  But  notwitiwtandiiig  these  dreum- 
•kazioea^  so  well  am  I  satisfied  with  joar  conduct  and  principles 
in  bttsmess,  that  I  have  no  objection  to  aooepdng  your  bill  at 
mat  mondis,  in  the  place  of  that  which  falls  due  on  the  thixd  of 
Mkv:  and  looping  you  will  soon  recover  firom  your  present  di£- 
ficuitiiBSj  I  am.  Sir, 

Mr.  Eimard  Young,  1  your  very  humble  servant, 

London,  j  John  NoMua. 

The  forgoing  specimens  of  letters  are  confined  to  a  smgle  branch 
of  tr— actiom;  bnt  byalitlieoonsideration  of  the  manner  in  which 
the  atvend  subjects  are  introduced,  and  of  the  laiyiaff  employed 
in  introducing  them,  the  reader  will,  it  is  trusted  find  no  great 
difficulty  in  adapting  that  manner,  and  that  language,  to  any  other 
ooourrenoe  in  common  life. 

In  the  addrasM  of  letters  it  was  fonnerhrthe  custom  to  introduce 
a  number  of  titles  now  entirely  disused.  Without  going  so  fiur  back 
as  to  liie  dm  wbsn  a  person  sent  a  letter  addsassed,  "  To  my  £x« 
odlent  aad  bight  Wonfaqpful  Fnend  Sir  Timothy  Truaman,  Knight, 
an  hta  Lodrags  over  a^^unst  St.  Dnnstsn's  Church  in  Fleet  Street 
I^mdnn,  TlMe."-- it  i»  now  cuatomary  in  writing  to  persona  of 
rank  to  ^vo  than  sin^y  thdr  title,  witliout  addiiy  Grace,  Lardshij^ 
■4m  any  aoniilar  phxaab  The  preposition  to  is  also  genemlly  disused. 
Henoa  in  writing  to  a  peer  of  the  radm  we  wowd  simjuy  say— - 

Tkt  IMe  <fN, '^SL  Jrnnu'M  Square,  London. The  Earl 

of  C  ■       ■■  ■    South  Audkjf  Sireei,  Ijondum,  ^. 

The  meat  eonvenient  fimn  fior  a  lett^  is,  a  sheet  oi  quarto  psper, 
written  on  three  suoceedizig  pages:  observing  to  Uanre  on  the  mid- 
dle of  the  marj^ns  of  the  third  page,  a  qaaee  an  inch  and  a  half 
aq[uaie  to  receive  the  wafer  or  seaL  If  diis  be  neglected,  the  wax 
or  wafier  must  be  placed  on  part  of  the  wridag,  which  will  of  course 
be  destroyed,  thus  occasioning  blanks  in  the  sense,  which  have,  in 
many  caaes  been  of  th*  greatest  importance.  In  folding  up  a  letter, 
the  mndem  fiuhion  is  at  once  single  and  s^isiUe;  at  the  same  time 
that  if  any  part  of  the  contents  are  to  be  kept  particularly  secret;, 
they  may  be  rendei«d  quite  inaeeessible  to  the  moet  prying  curiosi- 
ty. For  it  is  obvious,  that  a  person  who  is  resolved  to  act  so  dia« 
honourably,  as  to  endeavour  to  discover  the  contents  of  a  letter  en- 
trusted to  his  caw  and  protection^  will  not  be  restrained  fixim  ao 
base  an  action  by  the  most  intricate  form  in  which  the  letter  can 
possibly  be  made  up.  The  most  proper  way  to  fold  a  letter,  writ- 
ten on  qiMOto  paper,  is  to  tuni  up  two  inches  of  the  page,  at  top  and 
bottom,  and  then  turn  over  die  inner  margin  whidi  is  double  p»er 
to  wiftl:dn  an  inch  and  a  half  of  the  open  outer  margin,  which,  roloed 
down,  will  give  sufficient  hold  and  qxaoe  for  the  application  of  the 
wax  or  wafer.  In  writing  to  peraons  to  whom  one  wishes  to  mark 
particalAi  respect,  it  is  customary  to  indoso  the  letter  in  a  cover. 
In  this  country  however  such  a  letter  is  comudered  as  double,  and 
oentequently  charged  double  postage.  In  France,  Italy,  and  other 
parts  of  the  continent  where  a  cover  to  a  letto:  is  looked  upon  to  be 
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indiflpensabley  an  additional  charge  of  about  one  penny  only  is 
made,  to  the  regular  postage  of  the  letter^  from  whatever  distance 
it  may  come. 

Mbmorials,  PSTlTrONS,  &c 

Compositions  of  this  kind  partake  so  fiur  of  the  nature  of  epistolary 
writings  that  they  are  employed  to  convey  to  one  person,  or  a  pub- 
lic body  of  men,  the  requests,  representations,  and  remonstrances  of 
one  or  more  individuals  who  are  thence  styled  memorialists,  or  pe- 
titionerSb  The  distinction  between  a  memorial  and  a  petition  con- 
sists more  in  some  external  than  intrinsic  circumstances.  An  ap- 
plication to  die  king,  the  regent,  or  to  either  house  of  parliament, 
IS  usually  styled  a  petition.  An  address  to  the  conHnander-in-diief 
of  the  army,  from  a  common  soldier,  soliciting  some  special  grace  or 
favour,  is  properly  called  a  petition :  but  a  similar  representation 
from  an  omcer  of  rank,  would  be  more  suitably  termed  a  membriai. 
In  letters  we  speak  in  our  own  name,  and  address  our  oorrespontlent 
in  his  own  name :  Uuit  is,  for  ourselves  we  use  the  pronouns  of  the 
first  person  /  And  me :  f<ir  our  correspondent  we  use  these  of  the 
seooild  person  ye  and  t^ou^  or  tkcu  and  ihee.  In  a  memorial  or  peti- 
tion however  tnese  pronouns  never  once  appear,  the  whole  writiiy 
being  composed  in  tlie  historical  manner,  in  tiie  third  person  he  or 
tkcv,  whether  it  regard  the  memorialist  or  those  he  memorials. 

Memorials  and  petitions  are  written  on  large  long  paper,  beg^i- 
ing  with  the  proper  title  of  the  person  or  body  addressed,  foUowSi 
by  a  correct  description  of  the  memorialist.  Sac :  and  each  particular 
dause  of  the  representation  is  introduced,  as  a  separate  paragraph, 
with  the  word  that,  the  natural  consequence  of  the  introducUny 
expression  most  humbly  showeih. 

Of  the  orditiary  form  of  a  memorial,  peiUioH,  or  nmUar  repreten- 

iatum,  the  following  is  a  specimen. 

To  the  Right  Honourable  the  Lords  Commissioners  for  executing 
the  office  of  the  Lord  High  Admiral  of  Great  Britain,  [[or  briefly, 
the  Lords  Commissioners  of  the  Admiralty,^     &c  &c  &c. 

The  memonal  [jietitioiin  of  A.  B. 

late  a  Lieutenant  in  iCis  Majes^s 

^  naval    service,    but    for  .  several 

years  past  retired  upon  half  pay, 
Most  humbly  showeth. 

That  the  memorialist  first  entered  into  His 
Majesty's  naval  service,  as  a  midshipman,  now  twenty-seven  years 

ago,  namely  on  the    ■  of on  board  the —  ccan- 

manded  by  Captam 

That  having  in  due  course  of  time  been  appointed  a  Lieutenant 
on  board  the    ■  Captain  commander,  the  memorialist 

was  severely  wounded   m   an   action  with  a  French  frigate,  \h^ 

»■  off  the  coast  of  Portugal^  on  the— —of by  wliicJi 

K 
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the  memorialist  lost  a  leg:,  and  was  also  so  disabled  in  the  right 
arm,  as  to  be  rendered  unfit  for  actual  duty  on  board  ship. 

lliat  in  consequence  of  the  favourable  report  of  his  conduct,  by 
bis  commanding  officers^  their  Lordships  the  Commissioners  of  the 
Admiralty  at  that  time,  were  pleased  to  bestow  on  the  memorialist 
an  annual  allowance,  in  addition  to  his  regular  pay. 

That  notwithstiuiding  this  provision,  me  memorialist,  having  a 
wife  and  seven  chfldroi  to  support,  in  these  times  when  every 
necessaiy  article  of  subsistence  is  risen  to  a  very  high  price,  finds 
it  extxcmely  difficult  to  maintain  himself  and  family,  with  decency 
and  ordinary  comfinrt 

That  altliouf  h  unable  to  perfinrm  the  duties  of  the  profession  to 
which  he  was  fared,  and  in  which  he  trusts  hb  conduct  was  not  un- 
becoming his  station,  the  memorialist  presumes  he  might  vet  be  of 
some  service,  as  a  derk  in  one  of  the  departments  under  their 
I^tvdships  of  the  Admiralty ;  in  whidi  situation  he  might  be  able 
to  procure  an  augmentatien  of  his  income,  without  any  additional 
burden  on  the  public. 

The  memorialist  therefore  humbly  requests  the  Lords  Commis- 
sioners of  the  Admiralty,  to  take  ms  case  into  their  humane  con- 
siderotian,  and  to  grant  him  sudi  relief  as  in  their  wisdom  shall 
aeem  to  be  meet  And  the  memorialist  as  in  duty  bound,  will  ever 
imy,  &C.  &c.  &c. 


London- 


[^Meraorials,  &c.  may  be  dther  signed 
by  the  memorialist,  or  not)] 
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WHATEVER  18  in  iti  nature  aqsable  of  augmintatioii  and 
minutioD^  is  termed  qutmUhf :  eitent,  duration,  weighs  && 
tart  all  quantities :  and  whatever  ocmstitatea  quantity^  beeSnes  an 
object  of  mathematical  inveitigatioii.  That  brandi  of  matfafmatioi 
which  considers  quantity^  as  ocfxeueA  by  numbers,  is  called  arUh* 
metic,  from  a  Greek  term  suprufying  mtmber;  and*mav  hence  be 
considered  as  the  science  of  the  nature  and  properties  of  numbers : 
its  object  is  to  discover  sure  and  easy  rn^hods  of  representing^ 
compounding,  and  decompomiding  numbers ;  by  certain  operation^ 
constituting  cgfcufa/tQii. 

As  all  cuculation  is  founded,  on  a  knowledge  of  what  is  called 
wuiy,  it  must  be  observed,  that  an  wui  is  a  quantity  sssnmed  at 
pleasure,  to  serve  as  the  medium  or  standard  of  oampaiison  be* 
tween  quantities  of  the  same  sort  Thus^  when  .we  affirm  of  tw« 
bodies,  that  the  one  weighs  three  pounds,  and  the  other  fivepoondi^ 
we  mdie  a  pound  the  standard  of  comparison,  or  the  unit :  but  if 
we  say  that  the  first  body  weighs  forty-eight  ounces,  and  the  other 
eidbty  oimoes,  we  omsider  the  ounce  to  be  the  standard  or  unit 
By  numbers  we  express  how  many  units,  or  parts  of  an  unit,  are 

«  contained  in  any  given  quantity.  If  the  quantity  consist  of  en- 
tire units,  tiie  nuimier  by  whidh  it  is  expressed,  is  called  a  whole 
number,  as  for  example,  sixteen,  fifbr»nine,  two  hundred  and  four, 
&c :  but  if  the  quantity  contain  caoiv  puts  of  any  given  unit,  as 
three  quarters  of  a  poimd,  the  number  is  called  a  Jraction ;  and 
when  the  quantity  consists  of  entire  units  and  part  of  an  unit,  ^ 
number  expressing  it  is  said  to  bejraetional,  as  nineteen  and  nine. 

.  tenths. 

Ariikmetie  must  have  been  known  firam  the  earliest  period  of  so- 
ciety :  but  although  we  cannot  conceive  a  nation,  nor  even  a  ra- 
tional individual  to  have  subsisted  without  a  knowledge  of  ntun« 
bers,  in  their  most  simple  application  and  uses,  yet  men  may  have 
caatinued  for  many  ages  ignorant  of  the  wondeiful  extent  of  their 
powers.    The  Greeks  were  the  first  European  nation  who  cultivated 
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the  art  of  numbers;  and  some  have  imagined^  from  the  terms 
employed  by  them^  and  by  the  Romans  after  them,  that  in  their 
aritlimetical  operations,  they  made  use  of  small  stones  or  pebbles  : 
for  both  the  Greek  term  psepkizo,  and  the  Latin  ealculo,  (from  whidi 
we  hare  our  culculalion,)  are  derived  from  the  words  in  those  lan- 
guages, signifying  a  pebble,  or  small  stone. 

However  this  may  have  been,  we  find  the  Greeks  very  early 
making  use  of  the  letters  of  their  alphabet,  to  represent  numbers. 
Thus  the  twenty-four  letters,  taken  ^»  they  stand  in  the  alphabet, 
with  three  other  characters,  introduced  in  certain  places,  were 
made  to  represent  the  nine  units  or  digiu,  the  nine  ieris,  and  the 
nine  hundreds. 

But  the  difficulty  of  carr3dn|^  oaarithmetica]  operations,  to  much 
extent,  with  such  characters,  may  be  easily  imagined,  and  is  very 
evident  from  calculations  still  remaining  in  the  works  of  some  an- 
tient  Greek  geometriciaiis. 

The  Romans  who  drew  fix>m  the  Greeks  the  chief  port  of  their 
skill  in  the  sciences ;  imitated  them  also  in  this  mode  of  expressing 
numbers ;  but  adopting  a  different  arrangement  of  the  alphabeticu 
characte]:s  as  here  sho'vm, 

I.        V.        X.        L.  C.  D. 

One^    Five,    Ten,    Fifty,  One  hundred,.     Five  hundred^ 

M. 
One  thousand,  &c. 

By  the  repetition  and  combinatioii.  of  these.numeial  characters^ 
any  number  ipay  be  expressed.  Istb  By  the  repetition  of  a.  dut* 
racter,  the  value  is  also  repeated,  aa,  II L  represent  thnee.;  XX. 
twenty ;  CC.  two  hundred. 

£na.  When  a  character  is  followed  by  one  of  inferioir  vidue/  their 
values  are  to  be  added  tosether^  as  XI I.  twelve,  LV.  fiffy«.five, 
MDCCCXIV.  one  thousand  eight' hundred  and  fourteen. 

3rd.  But  when  a  numeral  letter  of  small  value  is  placed  before 
one  of  a  greater^  the  less  is  to  be  subtracted  from  the  greater,  in 
order  to  have  the  value  of  the  expression :  thus  IV.  represent  four^ 
IX.  nincj  XL.  forty,  XC.  ninety^  CD*  four  hundred^  &c. 

In  old  books  we  meet  with  jq.  instead  of  D.  for  500.  and  CI3. 
for  1000,  but  these  characters  may  parbaps  have  been  only  inaccu- 
rate representations  of  D  and  M*. 

Thousands  are  also  represented-  by  di«wiftg  a.short  line-over  the 
numeral  character  asTTfor  5,000,Trfi*r  50,000,  <icc: "  for  dOO,000. 

About  the  end  of  the  second  century,  a  new  species  of  aritfametao 
was  invented^  as  is  supposed,  by  the  great  geometrician  and<geo^fnk> 
pher  Ptolomy.  Its  object  was  to  avoid  uie  diffiooltiM^Mcasittned 
W  fractions  in  the  common  arithqietic:  and  in  it  the  unit  Wtta 
divided  into  60  equal  parts ;  each  of  these  into  60  ocbers;  eadi 
of  diese  last  again  into  60  other  parts,  and  so  on :  and  fhmi  these 
divisions  tliis  kind  of  arithmetic  was  called  sexagesiimaly  or  by 
sixties. 

The  excellent  mode  of  expressing  numbers  now  used;  come  into 
Europe  from  the  Arabians,  by  way  of  Spain :  but  Ihose  Arabtana 
did  not  pretend  to  be  the  inveutors  of  these  symbols,  on  the  con- 
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trary  they  owned  they  were  derived  from  the  IndiaoBk  The  period 
when  these  Arabic  symbols  were  introduced  into  England  is  unGer- 
tain.:  but  inscriptions  have  been  found  as  far  back  as  in  1090,  where 
they  are  employed. 

The  introduction  of  these  new  chancters  did  not  immediately 
put  an  end  to  the  sexaff eaimal  arithmetic^  which  having  been  employ- 
ed in  all  astronomical  tablesiy  was  on  this  account  still  retained,  at 
least  in  the  fractions,  until  decimal  arithmetic  came  into  use. 

The  most  andent  treatises-  on  arithmetic  ar8>  certain,  books  o£  the 
elements  of  Euclid,  who  flourished  about  280  years  before  Christ 
About  the  year  1460.  Regiomontanus  (or  MuUer  of  Koningfr- 
berg)^in  his  tables,  divided  the  radius  of  the  drde  into  10,000 
instead  of  60,000  parts.;  and  so  fiir  abolidied  the  former  sexage- 
simal arithmetic,  of  which  however  a  vestige  still  exists,  in  me 
division  of  time,  and  of  a  dc^pree  of  a  great  circle ;  for  an  hour  is 
divided  into  sixty  minutes,  a  minute  into  sixty  seconds^  a  second 
into  sixty  thirds,  and  so  on ;  and  a  degree  is  divided  and  subdivide 
ed  in  the  same  manner,  into  parts  of  the  same  denominations.  The 
greatest  improvement  however  which  any  a^e  has  produced,  in 
arithmetical  operation,  is  by  the  invention  of  logarilhms ;  a  dis- 
covery for  which  the  world  was  indebted  to  Baron  Napier  of  Mer- 
chiston  in  Scotland,  towards  the  bc^;inning  of  the  17th  century. 
By  these  and  other  means,  arithmetic  may  now  be  considered  as 
the  science  which  has  attained  the  nearest  to  perfection;  and  in 
which  very  important  improvements  can  scarcely  be  looked  for. 

Notation. 

Bj  notation  is  meant  the  art  of  expressing  numbers,  by  a  limited 
set  q£  characters,  called  cyphers  or  Jigures. 

The  figures  now  used,  and  their  powers,  are  the  following,  viz. 
1.        2.         S.        4.        5.        6.        7.        8.        9. 
one,    two,     three,  four,    ^ve,      six,    seven,  eight,  nine. 
•   To  these  is  added  0  to  represent  *nougkt,  or  the  absence  or  nega- 
tion of  all  number  or  quantity. 

To  represent  all  other  numbers  by  means  of  these  figures,  it  has 
been  agreed  on,  that  ten  units  should  be  formed  into  one  ag^egate 
sunr,  to  be  called  ten,  with  which  calculation  may  be  earned  on, 
as  by  a  simple  unit ;  as  two  tens,  three  tens,  six  tens,  &c.  on  to 
nkie  tens.  To  represent  these  new  units  the  former  figures  are 
employed,  but  placed  in  a  different  position,  to  the  left  hand  of 
their  originid  plaoe.  Thus  to  represent  twenty-four,  containing 
two  tens  and  four  units,  we  write  24 :  for  sixty,  or  six  tens,  without 
any  simple  units.  We  write  60 :  for  ninety^nine,  99 


•  TUt  Sfvre  o  If  commonly,  but  meet  abtofdly  called  omght,  wblcli  meftni  MmefMmr,  io. 
•liMl  of  imigh$  properly  BManlnf  aotiiiBC.  The  mn«  llgwc  k  «lto  aot  imfrtqvMUy  caUei  • 
cypher,  anoUicr  impropriety  2  for  tb«  term  ewher  rneani  any  mark  or  character  employed  to 
reprcMBt  any  civcm  qot^itlly,  namber,  or  thUif.  Hence  all  tbe  aritbmeCical  tymbob,  1,  t, 
B»  ^kc  at  w«a  aa  0,  are  properly  cypbt ra  ^  and  acitkBicac-  Itielf  U  often  styled  cpyktring.  if 
the  old  Enillab  term  twuht  be  laid  aaide,  tbe  oaly  aubaitute  for  it  ibould  be  xtro,  a  term  In 
geMcal  Bie  among  eclcnUlik  calcnlttora  all  over  the  continent,  and  now  sr«daally  cooiing  Into 
•1^  Mnona  oof nlves. 


^ 
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For  niunben  above  ninety-nine,  on  to  and  including  nine  hundred 
and  ninety-nine,  another  series  of  units  is  formed  in  the  same  way, 
each  of  which  contains  ten  of  the  preceding  series,  and  one  hundred 
of  the  simple  units.  This  last  series  is  termed  hundreds  ;  and  by  it 
we  express  any  number,  as  five  hundred  and  sixty-three,  thus,  56S : 
nine  hundred  and  nine,  thus,  909 :  that  is,  nine  hundreds,  no  odd  tens, 
and  nine  units.  Seven  hundred  would  be  700,  without  either  tens  or 
units.  • 

Again,  from  nine  hundred  and  ninety-nine,  by  a  similar  process^ 
we  can  count  to  nine  thousand  nine  hundred  and  ninety-nine:  form- 
ing a  fresh  series  of  units  called  thousands,  eadi  containing  ten  hun- 
dreds. Thus,  seven  thousand  firar  hundred  and  thirty-five  will  be 
written  7435 ;  eight  thousand  and  six,  that  is  e%ht  thousands,  no 
hundreds  nor  tens,  and  six  simple  units,  8006.  The  year  one  diou- 
sand  eiffht  hundred  and  fourteen,  1814. 

For  3ie  better  understanding  of  the  principles  of  notation  here 
explained,  the  following  table  is  given. 


One. 
Twenty-one. 

Tliree  himdred  and  tw^^-^cine. 

Four  thousand  S21. 

Fifry-four  thousand  321. 

654t  thousand  321. 

Seven  millions  654  diousand  321. 

Eighty-seven  millions  654,321. 

987  millions,  654,321. 


The  first  column  on  the  right  hand  contains  units,  ana  the  figure 
1  in  that  column,  represents  the  number  one.  The  second  line  con- 
»sts  of  1  unit  and  2  tens,  or  twenty-one ;  the  third  line  of  3  hun* 
dreds,  2  tens,  and  1  unit,  or  three  hundred  and  twenty-one ;  and 
in  the  same  manner  the  lowest  line  contains  9  hundreds  of  millions^ 
8  tens  of  millions,  and  7  millions :  in  all  987  millions ;  also  6  hun- 
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dreds  of  thousands,  5  tens  of  thousands,  and  4  thousands;  in  all 
664f  thousands ;  and  lastly,  3  hundreds,  2  tens,  and  1  unit :  so  that 
the  whole  sum  expressed  by  the  9  fibres  in  the  lowest  line,  is  nine 
hundred  and  eighty-seven  millions,  six  hundred  and  fifty-four  thou* 
sands,  three  hundred  and  twenty-one. 

.  In  the  same  manner,  numeration  may  be  carried  on  to  any  extent, 
as  in  the  following  example  : 


OD 


)0 


^ 


CD 


o« 


O^ 


00 


CO 


1 


00 


O) 


C9f 


M 


10 


TriHtms 

Hundreds  of  thousands. 

Tens  of  thousands 

Thousands  >  of  Bitikms. 

Hundreds 

Tens 

BUlions 

Hundreds  of  thousands 

Tens  of  thousands 

Thousands  \  of  J^ilHant. 

Hundreds 

Tens 

Miliums 

Hundreds 

Tens 

Thousands 

Hundreds 

Tens 

UniU 


}- 


Thousands. 


Where  19  figures  reureaent  the  sum  three  trillions^  two  hundred 
and  twelve  thousand,  traree  hundred  and  forty-five  bUUons,  six  hun- 
dred and  seventy-eiffht  thousand,  nine  hundred  and  eighty-seven 
millions,  six  hunidrea  and  fifty-four  thousands,  three  hundred  and 
twenty-ooe. 

Of  Addition. 

The  fundamental  operations  of  arithmetical  calculation  are  these 
four;  addition,  subtraction,  mfiUiplication,  a^d  dimsion:  or  rather, 
as  quantities  are  susceptible  dT  no  other  modification  but  augment- 
ation and  diminution ;  the  two  last  (^>eration8,  multiplication  and  c^ 
vision,  are  in  fact  only  speedy  methods  of/performing  the  two  first 
operations^  addition  and  sulUraation. 

By  additioii  we  assemble  and  expreas  on  piqper,  tibe  ag^egate 

value  of  a  number  of  separate  quantities.    When  the  quantities  or 

the  numbers  by  which  tney  are  expressed,  consist  of  only  one  place 

of  figures,  as  when  3,  5, 1,  and  9,  are  to  be  added  together,  we  say 

9  thus ;  three  and  five  are  eight,  and  seven  are  fifteen, 

7  and  nine  are  twenty-four,  writing  2  for  the  number 

«5  of  tens,  and  4  for  the  remaining  units,  as  in  the 

3  mar]^ :  but  when  Uie  sums  to  be  added  together 

Sum  24*  consist  of  more  than  one  place  of  figures,  the  schcdar 

must  be  careful  to  place  them  so  as  that  units  shall 


?S  T01XK6   MAN^S  BfeST  COMIPAKION. 

be  immediately  under  imits^  tens  under  tens^  hundreds  under  lran« 

dreds,  &c.  as  m  the  annexed  example^  where  the  bihabitants  of  the 

principal  town's  of  a  certain  county^  being  calculated  to  be  4,386, 

9fiB6,  7yS09,  9,0^5,  and  1^766 ;  it  is  required  to  know  the  amount 

dTthe  population  of  these  five  towns. 

^  Write  down  these  several  sums^  as  in  the  margin ; 

^  '4  then,  drawing  a  line  under  the  whole^  say,  6  and  5  are 

8  ^    ,    .      11,  and  9  are  20,  and  5  are  25,  and  6  are  31 ;  that  is, 

g  S  .^     3  tens  and  1  unit :  then  write  this  1  in  the  place  of 

£  H  D     units,  and  carrying  (as  it  is  termed)  the  three  tens  to 

the  second  column  of  figures,  say,  3  and  6  are  9>  snd 

4  3  8  6      2  are  11,  and  (passing  over  the  nought)  8  are  19^  and 

2  2  8  5      8  are  27 :  here  are  2  tens  and  7  units,  which  units 
7309      ai^  to  be  written  under  the  second  column,  and  the 

3  0  2  5      two  tens  carried,   or  added  to  the  third  column. 
1766      Then  say,  2  and  7  are  9>  and  3  are  12,  and  2  are  14, 

and  3  are  17 ;  where  the  seven  units  are  to  be  writ- 


1  8  7  7  1       ten  under  the  column  now  summed  up,  and  the  ten 
— —    is  to  be  carried  to  the  fourth  column ;  saying  1  and  1. 

are  2,  and  3  are  5,  and  7  are  12,  and  2  are  14,  and  4 
are  18.  This  being  the  last  column,  the  8  units  are  written  under 
the  figures  added  together,  and  the  ten  comes  to  occupy  an  addi* 
tional  place  to  the  left  hand :  hence  we  find  the  whole  amount  of 
the  population  of  the  five  towns  to  be  eighteen  thousand  seven  hun- 
dred and  seventy-one  persons. 

It  is  of  the  utmost  importance  in  business  to  be  able  to  perform 
addition  with  dispatch  and  accuracy ;  the  learner  ought  therefore 
to  practise  it  repeatedly,  with  sums  of  various  lengths ;  and  if  he 
can  readily  add  two  simple  units,  (which  are  also  ciSkd  digiuj  to- 
gedier,  he  will  easily  add  a  digit  to  a  higher  number ;  thus,  6  and 
9  are  15,  and  36  and  9  are  45. 

In  siunming  up  a  long  column  of  figures,  where  mistakes  may 
happen,  from  interruption  or  other  accidents,  it  is  proper  to  write 
down  the  full  amount  of  each  column,  either  on  a  separate  paper, 

or  in  the  way  shown  in  the  margin;  by  which  means, 

6258         should  any  error  be  suspected,  each  column  of  figures 

27        may  be  examined  separately,  without  its  being  nece»* 

485        saxT  to  rnieat  the  whole  operatton. 

38  Here  the  1st  column  amounts  16  50,  the  2ndto  25> 

59209        of  which  the  5  is  placed  under  the  5  tens  a£  the  Ist 

7516        column :  and  so  on  with  the  others ;  and  by  the  last 

36s        addition  of  these  sevend  amaants,  tiie  total  73,900  is 

— —        obtained,  in  the  same  way  as  if  the  several  numbers 

50  .     of  tens  had  been  carried  to  the  succeeding  column,  as 

25  before  directed. 

16  To    ascertain  the   accunicy  of  addition,    several 

22  methods  have  been  devised,  as  the  following:  Ist 

5  to  repeat  the  operation,  begintiing  at  the  top  of  die 

■  column,  and  adding  the  figures  downwards :  2nd,  to 

73900      ^^^iride  the  cdiumn,  if  it  be  long,  into  several  por- 

'  ■   ■      !fmns,   and  add  each  .separately;   the  total  of  tnese 


parts  added  together,  ought  to  be  eqvd  to  the  total  <rf'*flle  mboU 
column  taken  at  once:  £tl,  to  cut  off  a  line,  the  uppermost  -for 
kistence  of  the  account,  and  then  uddthe  remaining  lin«s/the«mo<u8t 
of  which  «dded  to  the  line  out  off,  *<ho«dd  be  the  same  ifrith  thi 
total  first  found,  thus. 


Totiaofthe4Uncs W8889 


Total  of  <tiie  3  lower  lines    •    .    •    .198050 


Total  ofthisiasttum  and  IstUne  .    •  8W319 


V^atever  be  the  t}uantity  adopted^ for  ^  unit,  it  may  fcte*9i{p« 
posed  to  be  divided  into  a  number  of  equal  parts;  and  these^parts 
may  be  of  any  determined  magnitude  t  but  if,  for^example  weshould 
say,  that  the  pound  of  sterling  money  is  divided  into  MO^ihtthiBgs^ 
it  would  be  found -extremely  difteult  either  to  reAon  or  to  'form*ft 
distinct  conception  of 'such  a  number  of  individual  fortbiogs,  or  of 
intermediate  sums  between  1  and  MO.  For  this  reason  tiM  pounll 
is  'first  divided  into  90  euual  parts  called  «hiUings ;  each  sUllinc 
into  12  equal  parts,  called  peace ;  and  -eadi  penny  into  4  'e(]«u 
parts  call<^ti  fiirthings ;  so  thatl  pound  will  eontain  SO-riullings^  or 
940  pence,  or  000  fiuthings. 

When  a  sum  is  given  eonsisting  of  one  or 'more  units,  togftiier 
with  one  or  more  of  these  subdi visional  parts,  it  is  said  to  be  a 
complex  su^*  as  96  poftnds,  14 -shillings,  i9  pence,  8'fiurthiiigs; 
or  written  in  4iis- manner,  £26  .,  14^.  ..  9d. ..  8^5.  where  the  mark 
£.  staiids  for  the  Latin  term  libra,  a  pound  in  weight,  such  a  quantity 
of  Sliver  having  origittaliy  been  the  value  of  a  pound  sterling ;  ik. 
for  shillings :  d*  being  the  first  letter  of  the  Latin  word  denarius,  a 
denier  or  pemiy ;  and  qrs.  for  qmidrans  meaning  in  Latin  the 
fourth  part  of  any  thing. 

A  shop-keeper  makes  out  a  statonent  of  the  debts  due*  to  him 
in  this  manner.  20     12    4 

£      S.    D.    qrs. 
A^s  bill  amounts  to       ---*----96    17    113 

B*s  do.  to      * 127    16    00    0 

C's  do.  to  .   : -87     13    10    1 

D?s  do.  to 9    11    00    2 

S's  do.  to 68    10    07    1 

Fs  do.  to « 222    12    06    8 

CPsdo.to BOijaill 


« 


Total  4imouut  of  bills  £  633<WH  08  8 

Total  of  six  lower  lines  £  606    08  w  a 

Proof  £688    01  06  8 

1* 


74r  TOUKG  MAN'S   fEST  COMPANIOBT* 

•  Here,  the  several  deuonunations  must  be  carefully  placed  in  ih» 
f»xa^.  columns,'  keepine  uuits  ^ under  units*  tens  under  tens, 
hundreds  under  buDdreds,  &c.  Then  beginning  with  the  column 
pf  iajtbings  on  the  right  hand,  say  1  and  3  are  4,  and  1  are  5,  and 
2  are  7,  and  1  are  8,  and  (passing  over  the  0  nought  or  sero)  3  are 
11  farthings. .  But  as  4  farthings  are  one  penny,  and  11  will  con- 
tain 4  twice  and  3  over,  the  11  farthbgs  will  be  2  pence  and  3 
farthings.  In  the  column  of  farthings  set  down  the  remaining 
3,  and  carry  the  2  pence  to  the  column  of  pence,  and  going  first 
up  the  units  say,  2  and  1  are  8,  and  6  are  9,  and  7  are  16,  and  (^ 
are  25,  and  (passing  over  the  noughts)  1  are  86 ;  to  which  adding 
the  3  tens  in  die  column  of  teps  or  30.  you  obtain  56  pence.  But 
every  12  pence  being  1  shilling,  and  48  pence  being  4  shillinga,  56 
pence  will  be  4  shilli^ga  apd  8  pence  over.  This  8  pence  must  be 
written  in  the  unit's  place  of  the  column  of  pence  (filling  up  the 
ten's  place,  with  a  zero  or  a  dot  for  regularity's  sake)  and  tne  4 
shiihngs  are  to  be  carried  to  the  units  place  of  the  column  of 
shillings,  which  when  added  up  will  come  to  41,  and  by 
IMlding  the  six.tens  in  the  place  of  tens^  or  60»  the  whole  will  be  101 
ahillings..  But  every  20  shillings  forming  1  poivid,  101  shiUmip 
will  form  5  pounds  and  1  shilling  over.  This  shilling  is  written  m 
the  column  of  shillings,  with  a  gero  or  merely  a  dot  before  it,  and 
the  5  pounds  are  carried  to  the  unifs  place  of  the  column  of  pounds 
which  summed  up,  as  also  the  places  of  the. tens  and  the  hundreds, 
will  give  a  total  of  633  pounds.  The  whole  amount  of  the  seven 
bills  will  then  stand  £633  01  08  3.         .      , 

The  accuracy  of  addition  of  sums  of  money  or  any  other  com^ 
plex  numbers  and  quantities,  is  proved  by  the  same  methods  with 
those  pointed  o\it  for  checking  addition  of  simple  integers. 

Again,  in  adding  together  a  number  of  quantities  expressing 
weight,  the  mode  of  proceeding  is  exactly  similar,  as  in  th'e  follow* 
ing  example  pf  several  quantities  of  Ayoirdupob  weight,  where 
the  number  of  units  of  one  denomination  composing  an  unitt  of  the 
next  higher  denomins^tion  is  marked  over  the  respective  Columns. 


20 

4 

28 

16 

16 

Tons 

Cwt 

Qrs. 

Lb. 

Oz. 

Dr. 

'75 

17 

3 

25 

14 

12 

82 

12 

0 

17 

09 

15 

.483 

09 

2 

09 

13 

11 

279 

15 

1 

26 

13 

14 

76 

18 

3 

22 

08 

05 

689 

11 

2 

17 

15 

13 

29 

09 

3 

-15 

11 

08 

1717 

15 

2 

24 

Of 

14 

Total     . 

_    The  fotmamount  of.  the  several  quantities  here  set  down  will 
therefore  be  1717  tons,  15  hundred  weight,  2  quarters,  24  pounds, 
1  oumoes,  and  14rdrams  or,  as  it  ought  to  lie  written,  drachms. 
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In  calculating  quantities  of  Tarious  denominations  it  Is  necessary 
to  know  the  precise  proportions  of  each  of  these  to  others  atnong 
themselves :  the  reader  will  therefore  here  find  a  statement  of 
measures  and  quantities  of  various  sorts,  the  most  frequently 
occurring  in  ordinary  life.  These  measures  and  quantities  are 
arranged  according  to  the  order  in  which  they  stand  in  the  nature' 
of  things.  1st.  Lineal  or  mere  length  and  extent,  2nd,  superficial 
or  length  and  breadth  of  surfaces,  3rd,  solid  or  cubic,  con^ 
usting  of  length,  breadth,  and  depth  or  thickness,  4th.  capacity^ 
divided  into  dry  and  liquid,  and  5tb,  gravity  or  weight. 

I.    Lineal  meMsures  are 


1st.  .  Long  measure. 


8  Barleyeonu 
12  Inches 
8  Feet 
16|  Feet  or 
H  Yards 
66  Feet    > 
22  Yards  V 
4  Poles  ) 
220  Yards  } 
40  Poles    > 
10  Chains) 
6280  Feet 
1760  Yards 
820  Poles 
80  Chains 
8  Furlong. 


make  one  < 


Inch 
Foot 
Yard 

Pole,  Rod,  or  Perch 
Chain,  Engiisli 


Furlong 


Mile,  English. 


In  Scotland  the  denominations  of  Long  measure  are  tjbe  same  as 
in  England,  but  the  respective  measures  are  somewhat  longer :  thus 
the  Scotch  yard  or  ell,  consisting  of  3  feet,  contaivs  37  English 
inches,  instead  of  36 ;  and  the  Scotch  chain  contains  24  ells,  equal 
to  74  English  feet,  instead  of  22  yards  or  66  feet.  Tlie  Scotch 
furlong  dierefore  consists  of  246  2-thirds  yards  instead  of  220,  and  the 
Scotch  mile}  contains  5920  feet  or  1973|  yards,  or  very  nearly  89^^; 
chains  EngUsh. 

2nd.  Geographical  or  nautical  measure. 


60  Seconds  "j 

8  Minutes  f 

60  Minutes' or)  i* 

20  Leagues     )  J 


make  one 


Minute  or  mile 
League 

Degree, 


iefihe 


•  It  is  not  more  conunou  than  erroneous  to  considertne  geographical 
4r  nautical  mile  as  the  same  with  the  English  statute  mile,  conse- 
quently the  marine  league  as  equal  to  Uiree>  and  the  geographical 
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4«iro«x  ai  t^fuL  ftii.60.  En^iih.  milet.  The  degree  h  the  3Wfh 
g«rt  of  the  eirouaifiMience  of  the  earth,  which,  were  it  a.  perfeetly 
regular  sphere  or  ^be,  would  coataia  about  24^13.  English  miles: 
Oiotequeiitly  eachdegrcewould,  instead  of  60,  contain  &^  English 
jiiiiesiaild<tbagiographical  ornautioal  mile  or  minute  of  a  degree 
woiiklk  iHfttftd  of  5280  faet^  consist  of  6090  feet  English;,  the 
lMgjlM»^  therefore,  instead  of  three  English  miles,  will  contain  very 
A^a^ly  Sjf.  On  fhe-other  hand  the  league  employed  all  over  France^ 
in  eomputiog.  distances  upon^  the  road  from  place  to  plaoe,  is  verj 
Cttle  more  than  2^'  English  miles,  and  xht  poste  by  which  distances 
on  post  roads  are  computed,  consisting  of  2  leagues,  is  only  equal 
to  five,, and  not  to  six  Kaglisb  miles,. as. is  generally  supposed. 

The  geographical  or  nautical  minute  or  mile  and  league,  are  the 
same  in  all  parts  of  the  world:  but  the  local  measures  of  distance 
are  very  unequal  in  different  countries;  a  distinction  but  too 
little  attended  to,  in  modem  accounts  of  traveK  ^M>yagies,  and  sys- 
tems of  geography,  particularly  when  translated  or  compited  from 
foreign  languages.  All  maps  and  sea  charts  are  laid  down  upon 
scales  ofgeog^phicalaud  nautical  miles  of  60  in  the  degree^  unless 
where  it  is  otherwise  expressed.  Maps  of  counties  and  small 
districts  are  frequently  constructed  with,  scales  of  JlngUsh  nules  of 
69|  in  the  dep^. 


8rd«    Cloth  measure. 


d|  Inches 
4    NaUs  or  ) 
9    Inches     ) 

4  QuAiters 
14  Yard  or  > 

5  Quarters) 
>S    Quarters 
1  j  Vard  or  > 

6  Quarter^) 
M    Inches 
87   Inches 


»  make  one  ^ 


Nail 

Quarter 

Yard 

Ell  SngHsh 

£U  Flemish 

Ell  French 

YaMl-EagUsfa 
Yard  or  £11  Scotch. 


ScMfeh  and  Irisli  laieof  am  bought  aad  sold  by  the  yard  English  x 
but  Du«eh  liaeataie  bought  by  the  cjl  Flemisb,  and  sold  1^  the 
ell  English. 

II.    Superficiai  ntetuurfs^  eomitaMily  termed  Square  measure,  and 

Land  meagre. 


144  Square  loehes 
0  do.  Feet 
272^  do.  £^t 
dOi  do.  fid 
40  Poles 
4  Roods 
Il40  Acres 


or 

Is 


1 


make  pne 


Squara  Foot 
do.  Yard 

do.  Pole  or  Rod 

Rood 
Acre 
Square  Blile, 


AjiixaifETrc. 
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IH'Sootbrnd  the  acre  consists  of  4  roods,  the  rood  of  40  fiilby  the 
fiiU  of  36  square  eUs,  the  ell  of  9  feet  and  73  inches ;  so  that  X 
acK  is  equal  to  4  roods,  or  100  falls,  or  5760  ells,  or  54760  square 
feet  Scotch:  hence  the  Scotch  acre  contains  65056  English  feet, 
whereas  the  English  acre  contains  only  43560  feet,  consequently 
4  Scotch  acres  are  a  little  more  than  5  acres  English.  The  regu- 
kted  statpte  acre  does  9ot  prevail  over  every  part  of  England 
itself;  for  in  the  northern  and  western  countries,  as  the  length  of 
the  pole  varies  between  16}  feet  and  28^  the  acre  n^ust  of  course 
be  greatly  different  in  different  quarters.  These  acres  are  sWled 
€ustamanf  meature.  The  customary  acre  in  Wales  is  about 
2  English  acres ;  and  the  Irish  acre  is  equal  to  one  acre  2  roods 
and  19|  poles  English.  The  arpent  or  acre  formerly  used  in  France^ 
was  equal  to.l^  acrtiEaglish,  or  54460  feet,  nearly  agreeing  with 
the  Scotch  acre,  which  was  probably  derived  from  the  old  French 
measure. 

Plastering,  painting  paving*  glazing,  are  computed  by  superficuil 
or  square  measure. 

IIL    Solid  or  culnt  measttre. 


1728  Inches 

27  Feet 

40  Feet  of  round 

timber,  and 
60  Feetof  hewQ  do^ 


make  on« 


Cubic  Foot 
do.  Yard 

Load. 


A  cube  is  a  solid  figure  of  which  all  the  sides  art  of  .equal 
length,  and  all  the  angles  are  right  or  square,  each  side  oi  turfiice 
standing  perpendicular  upon  another :  12  inches  in  the  side  multi- 
plied by  itself,  give  144  square  inches  for  the  superficial  ^t,  and 
this  again  multiplied  by  12  wiU  give  172R  solid  inches  for  the 
cubic  foot.  Upon  this  measure  b  founded  the  whole  system  of 
guaging. 

IV.    iHfeomref  of  capaeiiy* 


IsL    Dry  measure* 


2  Pinto 
%  Quarto 
2  Pottles  or 
4  Quarto 
2  Gallons 
4  Pecks 

4  Bushels 
2  Sacks  or 
8  Btt^ls 

5  Quarters  or 
10  Co<Hiibs 

2  Weys 


} 


>•  piake  one  < 


} 


I 


Quart 
Pottk 

Gallon 

Peck 
Bushel 
Coomb  or  Sack 

Quarter 

Wey  or  Load 
Last* 
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Bv  this  measure  com^  salt,  seeds«  lead,  fruit,  oysters,  and  aB 
goods  a^re  measured. 


irf 


2nd;    Ale  or  Beer  measure. 


4  Quarterns 
2  Pints 
4  Quarts 

8  Gallons 

9  Gallons 
2  Firkins 

2  'Kilderkins 
1}  Barrel  or 
64  Gallons 

3  Barrels  or 
2  Hogsheads 
2  BuUs 


>-  make  one  << 


Pint 

Quart 

Gallon 

Firkin  of  Ale' 

Firkin  of  Beer 

Kilderkin 

Barrel 

'Hogshead 


BuU 

L    Tan. 


In  London  the  firkin  of  aie  contains  the  proper  measure,  8  gal- 
lons :  but  9  gallons  are  given  foi  the  firkin  of  beer. 


8rd.    Wine  measure. 


4  Quarterns 
2  Pints 
•    4  Quarts 
10  Gallons 
18  Gallons 
42  Gallons 
(53  Gallons  or 
Ij  Tierce 
126  Gallons  or  V 
2  Hogsheads  | 
252  Gallons,  or 
4  Hogsheads 
2  pipes 


} 

i,orV 


>  make  one  -< 


Pmt 

Quart 

Gallon     '       ^ 

Anker 

Runlet 

Tierce 

Hogshead 
Pipe   or   Butt 


Tun. 


.  By  this  measure  wines  and  the  most  valuable  liquors,  &c.  are 
measured  and  sold.  The  standard  wine  gallon  in  the  Guildhall 
of  London,  contains  224  cubic  inches,  as  was  ascertained  by  accu-. 
rate  measurement  in  the  year  1698 :  but  tlie  computation  that  it 
contaiued,  by  supposition,  231  cubic  inches  is  still  retained  in 
practice.  The  ale  and  beei^  gallon  contains  282  cubic  inches :  and 
the  difference  between  the  measures  of  the  same  name  is  owing  to 
this  circumstance,  that  the  ale  gallon  is  founded  on  Avoirdupois 
weight,  M'hile  the  wine  gallon  is  founded  on  Troy  weight.  Eight 
pounds  Avoirdupois  weight  of  wheat,  being  enacted  to  fill  the  ale 
gallon,  while  the  8api§  quantity  of  Troy  weight  is  tp  fill  the  wine 
gallon. 
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4th.    Coal  measure. 


4  Pecks 

3  Bushek 

J  Bushels  or  . ) 
Sacks  I 
96  Bushels,  or 
12  Sacks,  or 

4  Strikes 
21  Chaldrons 


make  one 


Bushel 
Sack 

Strike 


Chaldron 
Score* 


These  are  the  London  measures  for  coal  brought  by  sea  from 
Newcastle,  and  other  ports  in  the  north  of  England.  Coals  from 
Staffordshire,  brought  to  London  by  inland  navigation,  and  from 
Scotland  by  sea,  are  sold  by  weight. 

V.     Weight. 

1st    Apothecaries'  weight,  is  the  same  with  the  Troy,  but  diffeK 

ently  subdiyided  thus. 


20  Grains 
9  Scruples 
8  Drachms 

12  Ounces 


make  one 


Scruple  or      3 
Drachm       5 
Ounce  i 

Pound  -        Vb* 


By  this  weight  apothecaries  mix  and  make  up  their  medicines : 
but  they  buy  and  sell  by  Avoirdupois  weight. 

2nd.    Avoirdupois  weight. 


} 


16  Drachms  or 

Drams 
16  Ounces 
28  Pounds 

4  Quarters  or   ) 
112  Pounds  5 

20  Hundred  weight. 


make  one 


Ounce 

Pound 

Quarter  of  a  Hundred 

Hundred  weight 

Ton. 


This  weight  is  used  in  weighing  grocery  goods,  and  heavy  arti* 
cles  that  are  liable  to  waste,  on  which  account  an  allowance  is 
always  made,  when  the  goods  are  weighed  at  different  and  distant 
periods. 


8rd.    Bread. 


The  l^eck  Leaf 
.Half-Peck  do. 
Quartern  do,. 


} 


should  weigh 


{ 


Avoirdupois* 

lb.    Oz-    Dr. 

17  06  0 
8  Tl  0 
4      05      8 


feo 


TOUNG   MAN^S  HKBt  tOMPANlON. 


4th.    Gold  coin. 


The  Guinea 
Half  do. 
Quarter  do'. 
Piece  of?  Shilk. 


TVoy. 
Dwts.  4^u 


should  'wei 


5th.    H«y. 


36  PouhSs 
66  do. 
'60  do. 
M  Trusses 


make  one 


>|  CoiMiK^n 

}  Truss  of 

j  4o.  of  n< 

<  lioad. 


ComiNtn  Vrass 
old  Hay 
new  Hoy 


6th.    Tr<9  iveigUl. 


24  Grains 

20  Pennyweights 

12  Ounces  < 


1 


make  one 


Pennyweight 

Ounce 

PiMind. 


By  this  are  weighed  jewels,  gold,  silver,  ambel*,  and  sundry 
other  valuable  articles.  One  pound  of  AvoiMim»ois  is  equal  tor 
1  pounds  2  ounces,  11  pennyweights,  15}  grains  4»f  Tr^  weight. 


'7th.    Wool. 


7  Pounds 
14  Pounds  or 
2  Cloves 

2  Stones 

3  Tods 
182  Pounds  or 

6J  Tods 
304  Pounds  or 

2  Weys 
12  Sacks      « 


\ 


>  make  one  <s 


t 


Cfeve 

Stone 

Tod 
Pack 

Wey 

Sack 
Last 


To  these  tables  may  be   annexed  the   following,  coneemii^ 


60  Seconds 
60  Minutes 
34  Hours 
7  Days 
4  Weeks 
13  Months 


make  one 


Minute 

Hour 

Day 

Week 

Month 

Year. 


According  to  this  mode  of  computatiMi,  the  year  would  consist 
of  364  days :  but  the  natural  year  consists  of  365  days,  5.hoiirs, 
48  minutes,  aiQid  49  seconds,  or  nearly  366^  days.  This  quilrter  of 
a  day  repeated  4 'times  mdres  a  whole  dSy,  so  that  each  4fli  year 
consists  of  306  days,  alid  is  on  that  account  xallad  Leap  year. 
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because  it  goesv  beyond  the  bdiinds  of  ordinary  years.  Oiir  year 
having  been  formed  at  different  periods,  and  upon  no  fixed  prin* 
ciples,  is  very  irregularly  dividend  into  12  months,  constituting  the 
Calendar,  and  therefore  styled  Calendar  mouths.  The  days  in  each 
of  these  months  are,  January  31,  February  28  in  Common  years, 
and  29  in  leap  year,  March  31,  April  30,  May  31,  June  30,  July 
31,  August  31,  Septednber  30,  October  31,  November  30,  Decem- 
ber 31.  To  recollect  these  numbers,  the  following  Unes  will  be 
serviceable. 

■ 

Thirty  day%  have  Septembei*; 

April,  June,  and  November; 

All  the  rest  have  Uiitty  one. 

Excepting  February  ufone,' 

Whicn  hath  but  twenty-eight  days  clbar; 

And  twenty-nine  days  in  leap  year. 

In  the  practice  of  keeping  accounts,  It  must  frequently  happed 
tliat  the  whole  of  an  account  cannot  be  contained  in  one  page  oi^ 
folio  of  tlie  book.  When  this  is  the  case,  the  custom  is  to  sum  up 
the  contents  of  the  page,  and  write  it.  down  at  the  bottom  of  the 
money  column,  with  the  words  carried  forward  opposite  to  the 
siun:  and  the  same  sum  is  entered  at  the  top  of  the  money  column 
of  the  subsequent  page,  ^yith  the  words  brought  forward  leading 
to  it.  In  this  manner  each  page  is  summed  up,  and  the  amount 
made  the  first  article  in  the  following  page,  until  the  whole  account 
be  closed,  when  the  amount  of  the  last  page  of  all,  as  com- 
prehending all  the  particular  summings  of  the  preceding  pages, 
IS  to  be  considered  as  the  total  amount  of  the  whole  account, 

■ 

Of  Subtraction. 

By  Subtraction  we  mean  that  operation  which  discovers  the 
difl%rence  between  two  given  quantities,  or  agreeably  to  the  im- 
port of  the  term,  which  draws  a  less  sum  from  a  greater,  and  so 
points  out  the  quantity  remaining  behind.  Although  subtraction 
bo  an  operation  directly  opposite  to  additipn, -still  th^  numbers 
must  be  placed'  under  one  another  in  the  same  order  as  before ; 
that  is  to  say,  units  under  units,  tens  under  tens,  drc. ;  the  sinallef 
iKiafr  under  the  greater.  Then  beginning  at  the  units'  place  of 
right  hand  figures,  which  for  instance,  let  be  7  and  4,  we  say  if 
Urom  7  units  of  any  sort  as  shillings,  yards,  drc.  we  take  away  4> 
there  will  remain  3 ;  or  the  difference  between  4  and  7  will  be  3. 
Again,  when  one  figure  of  tlie  least  number  happens  to  be  greater 
than  the  corresponding  figure  tn  the  great  number  ovm-  it,  as  in 
aubtracting  47  from  72 ;  as  we  cannot  take  7  from  2,  ive  borrow  1 
t€fB*from  the  7  and  obtain  12,  from  which,  if  7  be  taken,  5  will 
remain^  Then  repaying  the  ten  to  the  4  we  have  5,  whkbi  taken 
from  7,  will  leave  2.  The  whole  difference  therefore  betn^en  47 
and  72  wiil  be  25. 
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•From    768295 
Subtract    S92538 

Remainder    375757 


\ 


Proof  708296. 
.  The  suHrakend  or  less  namber,  being  written  under  the  mnuend 
#r  greater  number,  we  begin  at  the  unit's  place  on  the  right,  hand, 
and  sav  8  cannot  be  taken  from  5,  but  borrowing  one  t^n  ftom  the 
next  figure  9,  we  have  16,  from  which  8  may  be  taken,  and  7  will 
remain.  Then  proceeding  to  the  next  figure  in  the  leas  number, 
which  is  3,  to  it  we  carry  1  for  the  ten  borrowed,  making  it  4,  which 
taken  from  the  9  in  the  upper  line,  we  obtain  5  for  the  remainder. 
In  the  same  way  5  may  be  taken  from  the  2,  that  is  tlie  12  above, 
when  7  will  remain,  and  the  ten  carried  to  the  2  in  the  lower 
line  makes  it  3,  which  may  be  subtracted  from  8,  and  leave  5.  The 
next  figure  9  may  in  the  same  manner  betaken  frona  6,  that  i» 
16,  leaving  7 ;  and  carrying  one  to  the  last  figure  3  in  the  lower 
line,  making  it  4,  it  may  be  subtracted  from  the  7  above,  and  3 
will  remain.  The  result  of  the  operation  is,  that  if  from  768295 
things  of  any  sort,  392538  be  subtracted  or  taken  out,  tlie  number 
left  or  remaining  behind  will  be  375757. 

The  proof  of  subtraction  is  performed  by  adding  the  remainder 
found  to  the  least  number  in  the  example,  when  the  sum  will  be 
equal  to  the  greater  number  given;  or  again,  from  the  greater  num- 
ber subtract  the  remainder  found,  and  the  new  remainder  will  be 
equal  to  the  least  number  first  given. 

The  following  examples  will  serve  to  shew  the  mode  of  subtrac- 
tion of  complex  numbers,  or  numbers  of  divers  denominations. 

A  merchant  retiring  from  business  desires  to  know  what  will  be 
tht  value  of  his  estate,  when  all  his  debts  are  paid. 

£        S.        D.        qrs.      , 
His  property  is  valued  at        9783     10        10  1 

And  his  debts  amount  to        2985     14        08  3 

Remaining  dear  estate      £  6797     16        01  2 

Proof  £   9783      10        10  1       . 

Begmning  at  the  right  hand  he  talws  3  fiirthings  in  the  less  sun 
from  those  in  the  greater:  but  as  here  there  is  but  1  farthing,  he 
borrows  an  integer  from  the  next  column  of  money  which  consists 
of  pence ;  and  1  penny  containuig  4  farthings,  he  adds  4  to  1, 
and  from  6  farthmgs  be  takes  the  3,  leaving  2  farthings  for  a 
remainder.  This  2  written  down  the  penny  borrowed  is  repaid,  or 
carried  to  the  8  pence  in  the  less  number  making  it  9,  which  sub- 
tracted from  the  10  pence  in  the  greater  number,  will  teave  1 
penny  to  be  inserted  in  tjie  remainder.  Nothing  having  beeft 
borrowed  nothing  is  to  be  carried  on ;  it  is  then  necessary  lo  take 
the  14  shUhngs  of  the  lower  from  the  shillings  in  the  upper  line  e 
but  these  being  only  10,  a  pound  must  be  borrowed  from  the 
column  of  pounds,  by  which  step  the  10  becomes  30  shillings^  from 
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t»lrf«b  14  moLj  he  taken,  and  16  will  be  left.  Thi«  refiaioder  is 
entered  in  tke  proper  place,  and  the  pound  carried  to  5  will  make 
it  6,  which  subtmcted  from- the  8,  or  the  Id  in  the  upper  line,  wiU 
leave  t,  in  this  way  proceeding  with  the  poundi,  ha  in  the  former 
«xaiiM)le  of  integers,  tiie  diflference  between  the  two  given  suma 
%(rill  b^  faiiTd  to  be  £6797  16  01  2  being  the  dear  value  of 
the  merbhant's  property,  when  all  his  debts  aie  paid.  Tbfi  accuracy 
of  the  subtraetmis  ascertained  as  before,  by  adding  the  reuMiindeff 
found,  it  the  least  sum,  when  the  two  togetlier  must  be  equal  t^ 
the  greatest  suia. 

MtJIiTIFLICATIOV. 

'  Multiplication  is  to  take  ahy  given  number  as  often  as  there  are 
integers  in  the  number  by  which  it  is  multiplied  :  thus  to  multiply 
S  by  5,  is  to  take  8  five  times,  or  in  other  words,  it  is  to  add  B^ 

five  times  together  as  if  the  figures  stood' 
in  a  column  as  in  the  margin;  where  the 
amount  of  five*^  times  6  is  40«  But  instead 
of  this  repeated  addition  of  a  mimbtery 
which  in  many  cases  wonid  be  extreaaely. 
inconveni^it,  we  write  down  the  number 
.  to  be  multiplied  as  in  this  es^ample,  calling 
it  the  muitiplicand,  and  under  it,  begin- 
ning at  the  right  hand,  that  units  may 
stand  under  units,  &c.  we  write  the  number 
denoting  how  often  the  value  of  the  multi- 
plicand is  to  be  taken.  This  last  number 
IS  called  the  mulHpUeatar  or  mutUpMen 
and  observing  that  8  repeated  5  times  wiH 
—  amount  to  40,  we  say  6  times  8  are  40 ; 

which  sum  is  written  down  as  in  the  margin,  and  is  called  the 
product. 
'    The  multiplicand  and  multipKcator  are  also  termed y&cfor#. 

To  assist  in  {>eribrming  multiplieaticm,  the  following  table  mul 
t>e  well  gotten  by  heart. 

MULItPLICATIOir   TABLE. 


8 
6 

8 
8 

Sum   40 


Multiplicand  8 
Multiplier        5 

■ 

Product         40 


I  * 


i. 


I|2t3)4|;^|6|7   8l9 

10  11  1  12 

2  t  4  1  6  1  8  1  10  1  12  1  14  16  18 

20  t  22  24 

^ 

6 

9  |12  15  |18  21  [24  |  27 

30  1  88  1  36 

4 

8 

12  {  16  20 

24  1 
30] 

28  32  1  36 

40 

44  48 

5 

10  1  15  20  1  25 

35 

40  1  45 

{50 

55  60 

8 

12  1  18 

24  |30 

36  42 

48  1  54 

60  I  66  1  72 

7   14  1  21 

28  I  35 

42  49  ]  56  1  63 

70  1  77  1  84 

8  1  16  1  24  1  32  i  40  1  48  56  64  |  72 

80  1  88  1  96 

,  0  1  18  27  1  86  45  54  68  j  72  |  81 

M|  99  1 108 

to .  20  30  1  40  50  60 

70  80  1  90 

100  lit)  120 

U  22 

83  1  44  1  55  66 

77  88  1  99 

11^]  121 1 123 

i  12  1  24 

96  1  48  1  60  72  |84|96  |108|120|132|)44l 

«< 
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This  taMe  is  formed  by  repeatedly  adding  to  itself  aaeh  number 
from  i  to  It  included  :  that  is,  the  first  Hne  contuns  numbers 
formed  by  the  suciressive  addition  of  1  to  itself,  thus  1  and  1  are  ^  . 
and  1  are  3»  and  1  are  4,  and  so  on  including  12.  Acain,  the  4ih 
line  is  formed  by  the  successive  addition  of  4  to  itself;  thus  4  and 
4  are  8,  and  4  are  12,  and  4  are  16,  S:c.  The  use  of  the  table  is 
tlus  :  sumpose  it  were  required  to  find  the  amount  of  6  added  to 
itself  8  tunes;  that  is  the  product  of  6  multiplied  by  8.  Look 
along  the  upper  row  of  figures  for  the  number  6,  then  m  the  same 
way  findbg  down  the  left  hand  column  the  number  8,  carry  the  eye 
along  the  line  of  8,  until  you  come  to  the  column  at  the  top  of  which 
stands  the  number  6,  aud  in  the  space  formed  by  the  intersection 
of  thiS'  column  with  the  line  of  8^  you  iivill  find  the  number  48, 
which  is  the  product  of  6  multipfieu  by  8 ;  or  which  is  the  s^me 
thing,  pf  8  multiplied  by  6;  for  it  h  of  no  im|>ortance  which  of  the 
two  ikctors  is  called  the  multiplicand  aud  which  the  multiplicator, 
as  6  repeated  8  times,  and  8  repeated  6  times,  give  precisely  the 
^ame  product.  Ip  the  same  fmy,  if  it  be  desired  to  know  the  pro- 
duct of  12  multiplied  by  7,  under  the  number  12  in  the  last 
column  to  tlie  right  hand,  aud  on  the  line  opposite  \o  7,  on  the  left 
|miid  mi^rgin,  you  will  find  84 ;  or  reversing  tiiis  process,  under  7 
and  opposite  to  12  you  will  likewise  find  the  same  number  84.— 
To  see  how  many  9  times  11  are ;  under  11  and  opposite  to  9  you 
ivill  find  99 ;  and  the  same  will  be  seeu  under  9  and  opposite  to  11. 

If  it  be  required  to  multiply  two  numbers  both  12,  or  o^e  or 
both  under  12,  the  operation  will  be  performed  by  a  simply  inspec- 
tion of  the  preceding  table :  but  when  greater  numbers  are  to  be 
multiplied  together,  you  must  write  down  the  multiplicand,  as  in 
the  margin,  and  under  the  units  place  the  multi- 
plicator, which  in  this  cuse  is  $  :  then  beginning  83755 
with  the  first  figure  on  the  right  hand,  say  8  8 
times  d  are  40,  (see  the  table)  write  nought  in  the  -  ■  .■  '» 
poifs  place  as  there  are  none,  reserving  the  4  Product  670040 
tens  to  be  added  on  the  next  step :  say  again,  B  ■ 
times  5  are  40,  and  the  4  t^ns  remaining  to  be 
added  are  44 :  write  down  the  4  which  are  over  the  tens,  and 
reserve  the  4  tens  for  the  succeeding  step.  Here  we  have  8  times 
7,  equal  to  56,  and  4  are  60 ;  write  dmrn  the  nought,  and  go  on 
with  8  times  3  are  24,  and  G  reserved  are  SO,  write  nought  again, 
reserving  t|]e  3  fqr  the  next  step,  which  is  8  times  8,  equal  to  04, 
and  S  are  67,'  which  sum  being  the  last,  is  written  down  entire^ 
The  product  therefore  of  83755  by  8  is  the  sum  670040. 

If  the  same  operation  were  to  be 
performed  by  addition,  as  in  the  mar- 
gin, where  the  multiplicand  is  repeat- 
ed 8  times,  both  the  hbour  and  the- 
chances  of  erroj;  would  be  much  Uh 
creased. 


Sum 


8  3  7  5  5 

8  3  7  5  5 

8  3  7  5  5 

8  3  7  5  5 

8  8  7  5  5 

9  3  7  5  5. 

8  3  7  5  5 

8  3  7  5  5 

6  7  0  0  4  tii 
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Wh«n  the.  multiplier  coosistB  of  several  places  of  figat^s,  vou 
multiply  by  each  figure  separately^,  observing  to  place  the  nrst 
figure  of  each  product  inmediately  in  the  column  under  that  figure 
by  which  you  multiply.    Thus  in  the  example  here  giv«n,  where  the 

number  42896  is   to    be  multiplied    by 

42870  86a     Begin  with  6  of  the  multiplier,  say- 

356  hig6times6  are  30,  write'down  the  6 

■    '  units  and  carry  the  3  tens  to  the  next 

257256  product,  saying,  6  times  7  are  42^  and  3 

214380  are  45,  where  Uie  5  is  written  do«m  and 

128628  the  4  to  be  carried  to  the  next  product* 

'  ■  and  so  on  to  the  end  of  the  nraltiplieand. 

15263856  .  Then  take  the  figure  5  of  the.multipiier, 

'■  and  say,  5  times  6  are  30 :  as  there  arc 

no  units  in  this  case,  write  0  in  the  column 
immediately  under  the  5  by  which  you  multiply,  and  go  on,' saying, 
5  times  7  are  85,  and  3  are  38 ;  write  down  8  and  carry  3  to  tlie 
next  product ;  and  proceed  in  this  way  to  the  end  of  the  multipli- 
cand* Lastly  take  the  figure  3  of  the  multiplier  and  begin  as 
before  with  the  first  figure  of  the  multiplicand,  3  times  6  are  18, 
writing  the  8  units  in  the  column  under  the  multiplier  3,  and  carry- 
ing the  1  to  the  next  product,  and  so  on.  -  When  you  have  in  this 
manner  written  down  the  several  sums  pr<]duced  by  multiplying 
the  whole  multiplicand  by  each  figure  of  the  multiplier,  draw  a  line 
under  the  whole,  and  add  the  several  products  together,  which, 
will  give  the  amount  produced  by  the  multiplication  of  the  multi- 
plicand by  the  whole  multiplier. 

The  reasoa  for  beginning  the  several  lines  of  product,  under 
the  respective  figures  by  which  you  multiply,  is  this,  that,  as  in  the 
example  given,  to  multiply  by  the  aggregate  sum  356,  must  be  tkt 
aame  thing  as  to-multiply  by  the  3  sums  300,  50,  and  6,  Let  tiiis 
be  done: 

42876  42870  42870 

300  50  6 


12862800        2143800  267256 


257266  the  product  of  the  multiplier  0 

2143800 50 

12862800 300 


15263856 350 


When  you  have  multiplied  in  the  usual  way  by  6,  and  set  down  i 

the  product,  you  cometomulti{%  by  50  ;  and  beginning  with  the  ] 

0  supposing  it  to  be  an  effective  figure,  it  is  evident  that  nought 
multiplied  by  6,  or  in  other  wor4s»  nought  or  nothing  repeated,  6, 
or  60,  or  600  times,  will  never  produce  any  positive  quantity ;  write 
down  therefore  0  in  the  product  under  the  8  of  the  multiplier; 
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and  instead  w(  coatoiQiag  io  write  «  liiie  of  ooughls,  ^fOMed  to 
tfae  neKt  figure  6,  empioykig  it  in  the  usual  nvay.  Id  tlie  saaiQ 
vnaott  with  the  multiplier  800.  BegiiiMiig  walh  the  first  0,  writo 
aootker  0  uader  it;  do  Ike  sane  with  the  Sfcond  0;  and  then 
oMlltiplvwith  the  figure  S  as  before. 

Numtite  are  diTided  ii^  primi  and  composite :  a  prime  number 
b  that  whioh  cannot  be  produced  hj  ihe  multiplscatiou  of  any 
•two  smaHer  numbers ;  as  i»  5,  9,  il,  and  so  on ;  but  a  oonposite 
KUBber  is  tfait  whtcfa  may  be  produced  by  the  multiplication  of 
two  smaller  numbers ;  ^s  4  whMi  isiormed  by  multipfynsg  ft  into  2 ; 
lA,  <die  product  of  6  multiplied  by  8,  &x. 

To  asoeitain  theaoouracy  of  multiplici^ion,  a  common  method  is, 
todo  what  is  catted  tkrmemg  oat  the  tmeg  ;  as  in  the  example  here 
gtvttni 

90886 
i6§S8 

*  ^ 

228156 
152970 
881^926 
458810 


*  ,   ' 


408258866 


Make  a  cross  as  here  shown,  then  begia  to  add  the  figuies  up 
tte  multiplicand^  siting  7  aod  6  ate  tbirteeo,  and  ft  are  saa(,tcen» 
ami  8  are  24%  and  5  are  29  ;  which  contains  three  ninesj  or  27 
and  2  over.  Wrile  this  2  091  the  leil  aide  of  the  cross»  and  add  up 
4fae  fliiultipii«r  in  the  same  way,  which  will  amount  lo  16»  e^uallia 
1  nine  and  7  over;  this  7  must  be  written  on  the  opposite  side  of 
the  cross ;  and  multiplying  the  two  figures  of  the  cross  into  one 
another;  7  times  2  are  14,  that  is  i  nine  and  6  over,  which  5  is 
written  in  the  upper  part  of  the  cross :  lastly,  add  up  the  fi|;ures  of 
the  product,  amountingin  this  example  to  ^2,  (fia  tfaie  two  nines  are 
passed  over,  as  in  this 'Operation  <af  oo^oonsequmMc^)  equal  to  three 
nines,  or  27  and  5  over :  this  number  being  placed  in  thie  lower  part 
of  the  cross,  and  agreeing  w|tb.  the  6  in  Uie  i^iper  part,  is  a  jproof 
that  the  multiplication  is  correct ;  or  at  least  tlmt  if  there  be  an 
error,  that  error  amounts  to  one  or  more  nines;  fm  accident  not 
very  likely  to  hai^n. 

•         •         •  • 

Contractions  m  Multiplksatiov. 

1st  When  the  mulliplier  is  a  number  psoduced  by  the  multipli- 
^tion  of  two  others ;  that  is  when  it  is  a  composite  number,  foy 
may  multiply  by  the  (wo  numbers  con^posing  it ;  thus*  U>  multiply 
620  bv  48,  which  is  itself  the  product  of  8  by  6,  or  of  12  by  4, 
multiply  626  first  by  8,  and  thep  the|tfoductby6«as  in  the  e^Lampk* 
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g? 


50W  ftOM  7519 

d604  6  4 
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30M8  30048  8M48 


"SiUI.  To  iMiMply  by  5,  which  id  tfie  hfAf  of  10,  you  UH^f  first  write 
down  DOQfbt  in  tM  product,  and  tliefl  tttmtx  the  lialf  or  the  iimiti-> 
pKcaad :  9s  36  multiplied  by  6,  give  180 ;  that  is  the  half  of  80, 
with  a  nought  annexed.  Again,  to  multiply  by  25,  or  the  fenrth 
part  of  a  100,  annex  two  noughts  and  write  down  in  the  product 
the  4|h  part  of  the  mnltiplicaiid.  For  example,  1744  multiplied 
by  25  0rve  48000,  equal  to  the  4th  part  of  1744  with  00  added. 

8fd.  Wheo  one  figure  of  a  multiplier  is  twice,  thrice,  foul-  times, 
&c.  or  one-half,  one4hird,  one-fourth,  ^c.  of  any  other  figure  of 
the  multiplier,  then  the  operation  may  be  shortened^  by  taking  those 
proportional  parts  of  the  products  found  by  th^  preceding  numbers : 
for  mstan(;e,  m  multiplying  any  sum  by  6S0,  when  you  have  wrought 
with  the  nine,  you  may  take  one-third  of  the  product  for  the  pro- 
duct by  three ;  and  doubling  this  last  sum  you  will  have  the  pro- 
duct by  6. 

'4th.  In  multiplyine  by  0,  add  0  to  the  multiplicand,  and  begin- 
ning with  the  first  figure  of  it,  subtract  it  from  0,  or  10,  and  so 
proceed  subtracting  each  subsequent  figure  of  the  multiplicand^ 
from  the  one  preceding  it,  and  setting  down  the  remainder  as  a 
product;  thus  in  muttfpTying  436 by  9,  you  may  write  or  suppose 
0  on  the  rieht  hand  of  6,  and  say  six  from  10,  and  4  remain,  wnich 
is  written  down  in  the  product;  and  then  3  and  1  carried  are  4, 
which  takeu  from  6  leave  2  for.  the  product;  4  firom  13  and  9 
remain  for  the  product ;  and  carrying  1  for  the  ten  just  borrowed^ 
say  1  from  the  4  of  the  multiplicand,  and  3  will  remain  to  complete 
tka  prodnbt. 

COMPOUjfD   MULTIPtlCATIOK. 

Multiplicatiou  may  be  performed  not  only  with  integral  numbers, 
as  of  pounds,  tons,  ^c.  but  of  compound  quantities  sudi  as  pounds, 
shillings,  pence,  &c.  Tons^  hundreds,  quarters  &c.  in  this  manner  t 
suppose  that  in  dividing  the  value  of  a  prize  at  sea,  betwen  9 
captains,  each  got  £266  ..  17  ..  8  ..  3.  What  was  the  value  of  the 
whole  prhe  ? 

£.      4.      d.    ars. 
Each  share    ^.    .'    .    .    .     266     17      8     3 
Shares  6    ' 


kate^ta 


Total £1601     06      4     2 


0timm»mmammmtl^,mmm 
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It  was  already  obsenred  that  multiplication  of  integers  is  only 
a  short  metliod  of  adding  to  itself  the  multiplicand » as  often  as  there 
are  units  in  the  multiplier ;  the  same  is  true  of  compound  multi- 
plication, as  may  be  seen  from  tliis  example ;  for  if  the  slwre  were 
written  down  6  times,  and  tliese  sums  were  added  together,  they 
would  give  a  total  equal  to  tlie  above  product,  whicb  is  obtained  in 
this  way  : — 6  times  3  are  18  farthings,  or  four  pence  2  farthings ; 
set  down  the  surplus  2,  and  carry  the  four  to  tha  pence,  saying  6 
times  8  are  48,  and  4  carried  are  54  pence,  or  4  shillings  and  4 
peace ;  write  the  surplus  4,  and  carry  4  to  the  shiHiogs :  6  times 
17  are  102,  and  4  are  106  shillings,  equal  to  5  pounds  and  6  shillings* 
which  6  being  written  in  the  column  of  shillings,  multiply  the  266 
pounds  by  6,  adding  tlie  five  pounds  carried,  obtaining  a  product 
of  £1001    06   4    2  £i>r  the  total  value  of  the  priae. 

When  the  multiplier  exceeds  12,  or  consists  of  2  or  more  places 
of  figures,  find  lU  component  parts,  and  multiply  the  given  quantity 
by  one  of  these, component  parts,  and  the  product  by  the  other: 
tat  example. 

Tons    Cwt.  Qrs.  lbs.  oz. 
Multiply  23       12      2       10    12 

By  315  D 


212 

13 

3 

10 

12 

7 

1488 

16 

3 

19 

04 
5 

7444 

04 

2 

12 

04 

Tau5 


In  this  example,  the  multiplier  315  being  a  compound  number* 
formed  the  successive  multiplication  of  0,  7,  and  5 ;  multiply  the 
quantity  given  by  one  of  these  component  parts,  as  0 ;  then  multiply 
the  prmluct  by  another  com)K>nent  part,  as  7,  and  the  last  product 
by  5,  which  will  give  the  same  result,  as  if  the  whole  multiplier  315 
had  been  employed  at  once.  It  is  of  no  consequence  in  what  order 
these  component  parts  are  used,  for  9  muhipiied  by  7,  and  the 
product  by  .5,  will  give  the  same  result  as  if  tliey  had  been  employed 
in  this  ordfer,  5, 1,  and  9  ;  or  7, 9,  and  5,  &c. 
.  An  applicatiou  of  muitiplication,  of  frequent  and  great  utility 
iuoommon  life,  is  the  method  of  calculation  in  measurements, 
where  it  is  required  to  ascertain  the  superficial  contents  of  any 
surface,  of  which  the  dimensions  are  given  in  certain  measures, 
as  inches,  feet,  yards,  &«.  In  these  operations  yards,  feet,  and 
inches,  mav  be  multiplied  into  yards,  feet^  and  inches  ;>  and  the 
product  Will  consist  of  quantities  o^  dimensions,  similar  in  name 
indeed,  but  totally  diffcreut  iJa  nature.  For  feet  multiplied  by  feet 
will  give  not  Hne(d  feet  of  mere  lerigth,  but  supaficiai  feet  consisting 
of  length  and  breadth;  an4  l£  this  superficial  area  l>e  again  mulii- 
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plied  by  lineal  feet  of  depth,  height,  or  thickness,  the  last  product 
will  consist  of  solid  amcal  feet.  To  perform  this,  operation, 
generallv  caUed  cross  muitipiication^  the  following  table  must  be 
well  understood. 


^  «  a      OH      ©is 

TT     ^^     ^^        a  ^ 

•s         s        ii       3         •        •» 


.(U 


Q  CO 


A 


^•§  »  2       8.2  .2      3 

•9  a    -;a    2?a    «3    «a    ^ 
«^    §^    §^    s>    i^ 
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1 

*Ihe  ute  of  duB  tabk  wiH  be  kamed  ifom  the  foHowiog  exibn{>le. 
How  mtmjf  yards  of  eafpeting  wiU  cover  a  room  27  feet  6  inches 
hMt>  and  18  feet  9  inches  broad^  supposing  the  carpet  to  be  just 
a  ywfi  wida  t 

N 
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ft.  in. 

ft. 

ft. 

in. 

27  6 

18 

27 

6 

18  9 

Gin. 

9in. 

Oin* 

216 
27 

486 
29 

3 

4 

6 

9)515 

7 

6 

108              243            12)54 
243  


4  6 


12)351( 
29    3 


67    2    7    6 


The  qoantity  of  yard  wide  carpeting  necessary  will  therefore 
be  57  yards  running  and  2}  feet  square  or  nearly  }  yard. 

The  same  result  wilt  he  obtttined  bv  enpioying  yards  instead 
of  feet ;  27  feet  being  9  yard^,  and  18  feet  being  6  yards  of  lineal 
measure. 


yds. 

ft. 

in. 

1 

% 

9 

0 

a 

ff 

6 

6 

0 

9 

9 

6 

64 

81 

36 

3 

2 

3 

86 

4 

6 

36)117(3 

...i. 

— 

108 

yds.  67 

2 

7- 

« 

Q 

4)9(2 

*  » 


These  calculations  are  thus  performed.  The  length  and  breadtb 
being  written  down  in  two  lines  begin  by  multiplying  the  27  feef 
by  the  18,  setting  down  the  product  486,  which  accordbg  to  the 
table,  must  be  square  or  superficial  feet,  as  arising  from  lineal  feet 
multiplied  by  lineal  feet.  Then '  multiply  the  27  feet  of  tha 
kngth  by  the  9  inches  of  the  breadth,  giving  a  product  243 :  again 
multiplying  the  18  feet  of  the  breadth,  by  the  6  inches  of  the 
length,  you  will  have  a  product  108.  These  two  quantities  being 
precisely  of  the  same  natttrfe,  both  arising  from  the  multiplication 
of  feet  by  inches,  thev  may  be  added  toge&er,  giving  a  total  of  361. 
By  the  table  the  product  of  feet  multiplied  by  inches  will  be  r^ular 
figures  eaob  1  foot  long  and  I*  inch  broad,  of  which  consequantfy 
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12  will  be  equal  to  1  square  foot.  Dividing  therefore  the  sum  351 
by  12  we  obtain  a  quotient  29  feet  and  3-twelfth  parts  over.  This 
quantity  is  written  in  proper  order,  under  the  486  feet  produced 
by  the  multiplication  of  27  by  IR.  The  last  step  is  to  multiply 
the  6  inches  of  the  length  by  the  9  inches  of  the  breadth,  giving 
64  square  inches  of  which,  by  the  table,  it  requires  144  to  mjke 
1  square  foot.  If  therefore  we  divide  the  54  by  12  we  obtain  tlM 
oblong  figures  above  described,  of  which  12  are  1  square  foot,  and 
the  remainder  are  squaro  inches.  The  product  54  divided  by  12 
will  give  4  for  a-  quotient  and  6  for  a  remainder,  to  be  written  in 
their  place  as  in  the  preceding  example.  Tlie .  whole  multiplication 
being  now  finished,  the  several  products  must  be  added  together 
amounting  to  515  square  feet,  7-twelfth  parts,  and  6  one  hundred 
and  forty^Toiirth  parts  of  a  square  foot.  But  as  it  was  required  to 
ascertain  the  number  of  yards  of  carpet,  yard  wide,  that  would  cover 
a  room  of  the  given  dimensions ;  and  as  9  square  feet  make  1 
square  yard^  we  must  divide  the  515  feet  by  nine,  which  will  give 
us  57  yards  2  feet  &e.  or  nearly  57^  square  yards  of  carpet :  but 
as  the  carpet  is  given  yard  wide,  57J  yards  running  measure  will 
just  cover  a  floor  27ft.  6in.  long,  by  18ft.  9in.  broad. 

The  second  operation  given  in  the  example  where,  instead  of 
27  feet,  and  18  teet,  the  equals  quantities  9  yards  and  6  yards  are 
employed,  is  performed  in  precisely  the  same  way,  agreeably  to  the^ 
products  indicated  in  the  table. 


Division. 


By  division  we  discover  how  often  one  given  number  is  contained 
in  another;  The  bomber  to  be  divided  is  called  the  dividend^  the  " 
Bnmber  by  which  yon  divide  is  the  divisor,  and  that  which  expresses 
how  often  the  divisor  is  contained  in  the  dividend,  is  called  the 
quotimt.  If  it  happen  that  after  tlie  divisor  has  been  taken,  as 
often  as  it  can  be,  out  of  the  dividend,  something  be  still  over,  this 
is  called  the  remainder. 

Of  whatever  denomination  be  the  dividend  and  the  divisor,  the 
quotient  is  either  of  the  same  denomination,  or  an  abstract  number, 
as  expressing  the  magnitude  of  the  former  sum,  relative  to  the 
latter :  the  remainder  however  is  always  of  the  same  denomination 
with  the  dividend.  Thus  if  we  divide  £56  among  8  men,  the 
quotient  7  will  show  the  number  of  pounds  given  to  each  man.  On 
the  other  hand,  to  know  how  many  yards  of  silk  may  be  had  for  ^j^, 
when  40  yards  cost  £10,  we  divide  the  40  yards  by  the  10  pounds, 
^d  the  quotient  4  b,  the  number  of  yards  to    be    purchased 

Multiplication  is  a  short  method  of  performing  addition :  in  the 
same  way  division  is  a  short  method  of  performing  subtraction. 
To  know,  for.  instance,  how  often  8  is  contained  in  32,  or  how  often 
8  may  be  taken  out  of  32,  by  subtraction  we  must  work  as 
follows. 
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Tliis  operation  would,  it  is  evident 
be  excessively  tedious  :  it  has  there-  frem    32 

fore  beeu  considered  that  instead  of    ,  take      8 

these  repeated  subtractions,  we  may  — 

inuhiply  the  divisor  B  by  any  number        Xst  subtraction    24 
which  wiU  give  a  product  not  greater  8 

than  the  dividend  32,  as  in  this  exam-  — 

pie  where  we  see  that  8  is  contained        2nd  subtiactien    16 
exactly  4  times  iu  32 ;  we  can  there-  8 

fore  multiply  the  divisor  8  by  the  quo-  — 

tieut  4,  and  the  product  will  be  exactly         3rd  subtractiqn    8 
equal  to  the  dividend  32.  8 

In  division  the  multiplication  table  «-» 

before  given,  may  be  used  in  this  way.         4th  subtraction    0 
Taking  the  same  example  of  dividing 

32  by  8,  run  along  the  first  horizontd  line  till  ^•u  cone  to  8,  then 
going  down  the  column  under  that  figure  you  will  find  32,  on  a  line 
at  the  beginning  of  which,  on  the  left  band,  is  the  figure4  indicating 
that  8  is  contained  4  times  in  32.  Again  to  divide  85  by  7 ;  under 
^  the  figure  7  find  the  given  number  65  or  the  nearest  lower  nmnber, 
which  will  be  63 :  men  going  along  that  horiaontal  line  to  the  left 
hand  margin  you  will  find  9,  showing  that  nine  times  7  or  63  is  the 
nearest  number  less  than  65,  the  difference  between  them  being  2. 
Hence  it  appears  that  65  divided  by  7  will  give  9  for  tbe  quotient 
and  2  for  the  remainder;  or  in  other  words  that  7  is  contained  9 
times  in  65,  with  2  over. 

In  this  manner  when  the  divisor  is  12  or  less,  the  multiplication 
table  is  serviceable  :  but  when  it  exceeds  12,  we  try  any  multiplier 
that  promises  to  answer ;  and  if  the  product  be  greater  than  the 
dividend,  the  multiplier  or  the  quotient  is  too  great,  and  a  less 
number  must  be  tried :  on  the  contrary  if  the  product  fiiH  short  of 
the  dividend  by  a  sum  greater  than  the  divisor  or  just  equal  to  it,  tiMtt 
the  multiplier  in  the  quotient  is  too  small,  and  a  higher  number 
must  be  tried.  Thus  by  repeated  triak  the  proper  mult^>lier  or 
quotient  is  discovered. 

Exaniple,    Divide  98756  by  6. 

Div.  Divid.  Quot 
Write  down  the  sum  6)  98756  (16459 


•  •  •  • 


to    be    divided,    and  6 

making  a  binding  line  — 

on  each  side,  place  the  *  38 

d i visor  on  the  left  hand ,  36 

Then  ask  how  oftenyou  — 

can  take  6  out  of  the  -  27 

first  figure  of  the  divi-  24 

dend  9 :  it  may  be  done  — 

once:   write  therefore  '85 

1  in  the  quotient,  and  30 

multiplying  the  divisor  -^ 
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8by  the  quotient  1»  the  *  M 

product    6    is  plwced  '    54 

under  the  9  «f  the  divi-  *- 

dend,  amd  a  Ihk  being  12  Rem. 

drawn  wder  IheM,  41  is 

subtracted  fran  9,  and  the  renainder  S-is  written  in  its  proper  plao» 
under  the  6.  Tbe  next  step  is  to  lai&e  down  anotlwr  figure  B  ef 
the  dividend^  nakia^  aiiot  there  la  show  that  it  has  foMi  taken 
doviji.  This  6  is  written  on  the  right  hand  of  the  remainder  %; 
malting  a  newilividend  88.  Next  asking  how  oflcm  the  divisor  6 
can  he  taken  out  0^88,  it  will  appear  from  the  multiplication  table 
that  6  times  6  are  86  the  Jiearest  nnmber  under  88.  The  6  k 
therefore  enteved  in  the  quotient  after  the  1,  and  the  38  placed 
under  38  with  a  line  below  them  for  subtraction  giving  Hie  remainder 
2.    To  this  number  bringing  down  the  next  figure  of  the  dividend 

7  we  have  a  new  dividend  27,  in  which  6  will  be  contained  4  times 
equal  to  24.    This  product  subtracted  as  before  fii^m  27  will  leave 

8  for  a  remainder^  to  which  5  being  taken  down  the  new  dividend 
85  is  obtained.  In  this  sum  6  will  be  contained  h  times,  making  89, 
which  subtracted  fvom  86,  4iie  remainder  6,  with  the  kst  figure  nf 
the  dividend  6  brought  down,  will  become  a  new  dividend  M* 
In  this  sum  6  is  contained  9  tinms  equal  to  64,  whidi  silbtracted  icfmt 
the  dividend  i6  wiU  leave  2.  llie  result  therefore  of  the  whole 
operation  is  that  in  the  first  dividend  98756,  the  divisor  6  is  con- 
tained 184&9  thnes,  with  2  over. 

In  working  witli  a  divisor  consisting  of  more  than  one  ptaoe 
of  figures,  proceed  as  in  the  following  example.  How  often  can 
756  be  taken  out  of  5287881 

Div.    Divid.    Quot. 

Having  written  down  the  756)   528788    (699 

divisor  and  dividend  as  in  4586  *  * 

the  margin,  and  counting  ofi*  

as  many  figures  from  the  *7513 

left  hand  of  tlie  dividend  as  6804 

are  in  the  divisor  say»  how  

often  can  756  be  taken  out  *  7098 

of  528 1  This  is  impossible ;  6804 

we  must  therefore  advance  

to  the  next  figure  in  the  •  294  Rem. 

dividend  taking  5287,  and 

again  ask  the  same  question.  Had  the  divisor  consisted  of  only 
one  figure  7,  It  wonki  have  been  oontained  7  times  in  82,  for  7  times 

7  are  only  49.  Had  it  even  comnated  of  2  fignrea  75  it  cooM  havef 
still  been  taken  7  times  out  at  628,  for  7  times  95  are  only  525.  But 
if  the  whole  divisor  756  were  mukipbed  by  7,  the  product  would 
be  5292,  cxceedbg  the  given  dividend  5287  %  5.  We  must  there- 
fore place  the  next  number  6  in  t|e  quotient,  and  multipfying  the 
whole  divisor  by  it,  the  product  4586  is  written  under  the  corres- 
ponding portion  of  the  given  dividend  and  subtracted  flrom  % 
ka^iatg  the  remainder  751.    To  this  the  next  figure  of  the  dividend 

8  being  hu>n^dowD,  we  then  try  how  often  the  divisor  can  be 


£ 
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taken  out  of  f  513.  Tbia  will  be  found  to  be  9  times ;  which  figure 
is  placed  in  Ae  quotient^  and  by  it  multiplying  the  divisor  756  the 
product  6804  is  subtracted  from  the  diviaend  hist  formed.  To  the 
remainder  709  annexing  8  the  last  figure  of  the  original  dividend, 
the  divisor  will  be  contained  in  it  9  times  again^  and  the  final 
vemainder  wiU  be  294.  Thus  we  find  that  if  528788  be  divided  by 
756,  the  quotient  will  he  699  md  294  will  be  the  surplus: 

A  number  which  divides  another  into  any  number  of  parts,  with* 
out  leaving  any  remainder, .  is  called  a  meamre  of  the  latter :  thus 
%  4,  5,  and  10,  are  all  measures  of  20 ;  because  each  of  them  will 
exactly,  divide  20  without  any  remainder ;  and  these  parts  or  mea- 
sures are  termed  aliquot  pari$ :  hence  1  penny,  2d.  3d.  4d.  6d.  aie 
all  aliquot  parts  of  a  shilling;  and  1  shilling,  2s.  4s.  6s.  10s.  are 
likewise  aliquot  parts  of  a  pound. 

To  assist  in  discovering  measures  of  any  given  number,  it  is  to 
be  remembered  that  numbers  ending  with  an  even  figure,  as  2,  4, 6, 
8y  or  0,  are  all  divisible  bv  2;— that  every  number  ending  with  5, 
or  0,  may  be  measured  by  5  * — that  all  numbers  of  iraich  the 
figures  when  added  together  give  an  even  number  of  threes  or 
nines,  may  be  measured  by  three  or  9  respectively. 

When  it  happens  in  division  that  a  remainder,  together  with  the 
figure  brought  down  from  the  dividend,  is  not  so  great  as  the  divi- 
sor, you  must  write  0  in  the  quotient,  and  take  down  the  following 
figure,  to  be  proceeded  with  as  before.  This  is  to  be  done,  and  0 
to  be  placed  in  the  quotient,  as  often  as  the  divisor  cannot  be  taken 
Mt  of  the  new  dividend. 

7856)58967206704(7506009 
54992 


39752 
39280 


47206 
47136 


70704 
70704 


Here  the  number  to  be  subtracted  in  the  second  division,  leaves 
only  a  remainder  of  472,  which,  with  the  0  brought  down  from  the 
dividend,  being  still  less  than  the  given  divisor,  cannot  be  divided 
by  it;  0  is  therefore  written  in  the  quotient,  and  an  additional 
figure  6  is  brought  down.  In  this  increased  dividend,  the  divisor 
may  be  found  6  times ;  and  the  product  subtracted  leaves  only  70, 
to  which  the  figure  7  being  brought  doim,  the  whole  is  still  too 
small  to  be  divided  by  the  divisor :  0  is  therefore  placed  in  the 

Juotient  after  6,  and  another  figure  0  Is  brought  down,  making 
le  whole  number  7070 ;  but  this  being  still  less  than  the  divisor^ 
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Bndther  0  is  placed  in  the  quotieot,  and  the  last  figure  of  the  div1« 
dend  4  is  taken  down,  giving  a  new  dividend  of  70704.  In  this 
increased  quantity,  the  divisor  7866  will  be  contained  just  9  timei 
without  any  remainder :  and  the  operation  is  finished. 

Cimiractions  in  Divhiim, 
Division  may  be  shortened  in  various  ways :  as  for  instanee,  in 
dividing  by  any  one  of  the  nine  digits,  or  by  10, 11,  and  12,  write 
donn  the  divisor  apd  dividend  as  before, 

>  Dividend  Dividend 

^*  /  S        194  7447T6 

Div.  5)8536295(0  Rem.       Div.  9)25603976(2  Rem. 


Quot.      1707259  2844886      Quot 


and  drawing  a  line  under  the  dividend  as  here  shown  in  the  exam* 
pies,  say  5  in  8  once  and  3  over :  write  1  for  a  quotient  under  the 
8)  and  placing  a  small  3  over  the  next  figure  of  the  dividend  5,  so 
as  to  make  35,  say  5  in  35*  7  times,  and  nothing  over ;  then  write 
the  7  in  the  quotient;  and  as  5  cannot  be  taken  out  of  3,  write  0 
in  the  quotient,  and  adding  the  following  figure  6,  take  5  out  of  36^ 
7  times  and  one  over ;  writing  the  7  in  the  quotient,  place  the  1 
over  the  next  figure  2,  and  take  5  out  of  12,  twice  and  2  over. 
Proceeding  in  tms  way  to  the  ^id  of  the  dividend,  the  quotient 
will  come  to  be,  as  in  the  first  example,  and  there  will  be  no  re- 
mainder. In  the  second  example  where  the  divisor  is  9,  the  last 
lemainder  2  is  «rritten  up  in  the  place  wUch,  in  the  long  operation 
of  division*  would  be  occupied  bv  the  quotient. — ^The  pkciM  of 
the  several  renwinders,  in  small  characters,  over  the  figures  of  the 
dividend,  is  merely  as  a  hel^  for  beginners*  and'  will  soon  be  found 
iianeoessary. 

Again,  when  the  divisor  and  dividend  are  both  compounded  at 
the  same  number,  as  in  the  following  example,  where  both  are 
composed  of  8  multiplied  by  different  numbers;  divide  both  divi- 
sor and  dividend  by  8,  and  then  divide  the  quotient  of  the  divi- 
dend, by  the  quotient  of  the  divisor,  and  the  quotient  of  this  last 
division,  will  be  the  same  as  if  the  original  numbers  had  been 
ployed. 

8)48(    8)45840(    48)  45840  (955  Qttot. 
*— 432- • 


6       6)  5730( 


-264 
Quot.         956  240 


.240 
240 


When  the  ^visor  ends  with  one  or  more  noughts,  cut  them  off^ 
«  and  cut  off  an  equal  number  of  figures,  begioning  at  the  unit's 
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place  oi  the  dividead ;  then  dividiiig  by  the  reiMuning  iolegen  of 
the  divisoPy  bring  down  tbe  figures  of-the  dividend  that  were  cut 
j^,  to  annex  to,  or  foim  tlie  remainder :  thus. 

56|000)  8379|028  (149 


277 

224 


530 
604  . 

35628  Rem. 
Now,  had  tins  division  been  performed  in  the  ordinary  way,  as  is 
done  below,  the  quotient  and  the  remainder  would  have  been  the 

56000)  8879628  (149 
56000* 


277962 
224000 

5^9628 
504000 


35628 
tb  difkiiaif  any  som  by  10, 166, 1000,  or  a«y  other  number  etfO^ 
posed  of  1  with  noughts  after  it ;  all  Ihat  is  necessary  is  to  ent  off 
tern  the  dividend,  begianhig  al  the  unit's  phiee,  as  many  figures  aa 
there  am  aonghts  in  the  divisor ;  when  the  figures  on  tfie  feft  hand  of 
this  separation  will  be  the  quotient,  and  those  cut  off  wiR  be  ^ 
lemainder:  thus. 

1|60)  487|56  (  1|0606)  82|7566( 

Quot.  487|56  Rem.  QuOt.  8i|7568  Rem. 

For  neither  in  mukieticatioii  nor  division,  does  the  integer  1 


Division,  like  multiplication,  may  be  proved  by  casting  out  the 
nines^  as  in  the  following  example* 

548)129414(236  Quot.  236 


109^*  -  Div.    548 

1961  1888 

1644  944 

»  1180 

8874  — 

3288  129328 

-: ^  Rem.  86 


» . 


Dwidk  ia»414 
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Cast  put  tbe  nines  of  the  divisor,  and  place  tbe  surplus  8  on  tbe 
left  of  the  cross:  do  the  same  with  the  quotient,  placing  the  sur* 
plus  on  the  right :  mnltinly  tbe^e  two  numbers  together»and  adding 
what  is  above  9,  to  the  figure  in  the  remainder,  place  this  last  sur- 
plus on  the  top  of  the  cross :  then  throwing  out  the  nines  of  the 
dividend,  the  surplus  to  be  placed  in  the  bottom,  ought  to  be  the 
same  with  that  in  the  top.  The  most  accurate  proof  however,  is  to 
multiply,  the  quotient  by  th^  divisor,  when  the  pioduct  together  wit|| 
the  remainder  of  the  division,  should  be  equal  to  the  dividend. 

• 

Compound  Division* 

By  this  operation  we  divide  numbers  composed  of  different  de- 
nominations* in  which  case  the  highest  denomiuation  is  divided  like 
any  other  iategexs.  If  there  be  any  remainder,  it  is  multiplied  by 
the  number  of  units  in  the  next  lower  denomination,  cdmposing.aidl 
integer  of  the  higher  denomination,  adding  to  the  product  the 
figures  of  this  lower  denomination,  given  in  the  dividend.  This 
last  sum  is  then  divided  by  the  origimd  divisor,  and  the  remainder 
is  proceeded  with  as  the  former,  until  the  whole  dividcfnd  be  ex- 
hausted :  for  instance,  were  it  required  to  divide  £375  ..  14 ..  10 ..  9 
among  8  persons,  in  eqiAd  shares,  the  work  would  be  done  in  th^ 
Allowing  way. 

£      S.      D.      qrs.  £      S.      D.      qrs. 

8)  875    14      10        .3  (109    09      04         1 

8*  8 


*75  £  875  14     10      .  3 
72 

•3 

20 

8)  74  (9  Hie  sum  of  pounds  divided  by  8  quote!) 

'  72  £109,  and  the  remainder  3^  which  is  also 

—  pounds,  is  brought  into  shillings,  being 
*  2  multitplied  by  20,  the  shillinp  in  a  pound, 
12  taking  in  the  14s.  of  the  original  dividend, 

—  making  in  all  74s.  whh;h  again  divided  by 
6)  34  (4  8  will  give  9s.  for  a  quotient.    The  le- 

32  mainder  2  is  next  multiplied  by  12^  the 

— ^  pence  in  a  shilling,  taking  down  th^  lOd.  in 

2  the  dividend,  lliis  sum  34,  divided  by  8« 

4  quotes  4,  and  2  ^nce  remain,  which^ 

—  multiplied  by  4,  the  flirthings  in  a  penny^ 
8)  11  (1  and  the  three  farthings  of  the  dividend 

8  being  added,  will  produce  llqrs.  which 

— -  also  divided  by  8  will  ^ive  1  farthiogfbr 

d  a  quotient,  and  3  jfbr  a  rcmainden    The 

whole  quotient  will  therefore  be  £109 ..  9 ,.  4  ..  1,  the  shai:c  oi 
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dick  of  die  eight  persons  vnong  whom  the  given  sum  wis  to  ho 
eqnaUy  distributed. 

To  prove  this  operation  the  quotient^  as  in  simple  division,  is  to 
be  multiplied  by  the  dividor,  addinc  the  remainder;  when  tho 
product  oi^ht  to  be  equal  to  thedividend  given ;  as  is  shown  in 
tl|is  example. 

Division  of  all  denominations  is  performed  in  a  similar  manner,. 

igieoably  to  the  tables  of  measures  and  weights  formerly  given. 

« 

Of  REBUerioir. 

By  Reduction  we  convert  units  of  one  denomination  into  those 
of  another  denomination,  whether  higher  or  lower.  When  we  bring 
units  or  integers  of  a  higher  denomination  into  those  of  a  lower^  aa 
pounds  into  shillings,  pence,  Stc.  tons  into  hundreds,  quarters* 
pounds,  ounces,  &c.  the  operation  is  performed  by  multiplication, 
and  is  called  deteendmg  reauciionj  as  proceeding  liom  a  higher  to  a 
.lower  denomination:  but  when  it  is  required  to  bring  units  of  a 
lower  denomination  into  those  of  a  higher,  as  fiurthings,  pence,  &t, 

Sito  shillings  and  pounds,  or  ounces,  &c.  into  pounds,  quarters* 
undreds,  £c.  the  operation  is  performed  by  division,  and  is  called 
fseendif^  redudiim. 

1st.    Reduction  by  MtdttpUaUixm. 

In  this  port  of  aritfimetic  we  multiply  the  sum  or  quantity  given* 
by  the  number  of  units  of  the  next  lower  denommation,  consti- 
tuting one  of  the  higher;  adding  to  it  the  units  of  this  lower  de- 
nomination, if  any  be  given,  in  t^  number  lequired  to  be  reduced  i 
repeating  this  operation  until  tl^e  whole  given  sum  or  quantity  be 
l»rought  to  the  lowest  denominatioli  required. 

Example*    How  many  shillings,  pence,  and  farthings,  are  in 

£     S.     D.      qn, 

865    16     10        8  Writing  down  the  given 

^  sum  as  in  the  marein,  muL 

— —  tiply  the  S66  pounds  by  20» 

9315  shiUings  the  shillings  in  a  pound,  t»- 

12  king  down  the  15s.  of  th^ 

■  given  sum;    by  which  th^ 

97790  penee  product  will  be  7dl5s.  Thi& 

4  ^  sum  is  then  multiplied  by 

*■'  12  the  pence  in  a  shilling, 

351163  farthingf  taking  down  the  10  pence  of 

the  given  sum,  making  87790 
pence;  which  is  lastly  muItipU^  by  4,  tlie  forthiags  in  a  penny, 
nnd  the  3  &rthings  of  the  given  sum  are  taken  in,  giviag  the  final 
«««ult  351,163  fiirthings. 

Should  it  be  required  to  reduce  86  tons,  17  cwt.  3  qrs.  19  K* 
(o  ounges,  the  |:e^uct;{on  would  be  performed  in  this  way« 


AltlTHllBTie. 


W 


Tom 

86 
.20 

Cwt.   Qrs. 
17    3 

ft. 

10 

1737 
4 

Hundreda 

V 

6951 
28 

Qvartera 

PouimIi 

Ouacds. 

66608 
13902 

194647 
16 

• 

1167882 
194647 

3114362 

Here  the  multipliers  are  20  tlie  himdreds  in  one  ton,  4  Am 
Quarters  in  1  huiiared,  28  the  pounds  in  1  quarter,  and  16  tba 
#unce8  in  1  pound.  The  odd  quantities  given  in  the  example^  are 
sererally  adaed  to  the  products  of  their  respective  denominations. 

2nd*    BedtutUm  iy  JHviskm* 

This  is  done  hy  dividing  the  given  number  of  integers^ly  the  num^ 
h^r  constituting  an  iqteser  oT  the  n^xt  higher  denomination ;  ob- 
serving jthat  the  remainder  is  always  of  the  same  nature  with  the 
dividend.  Thus  let  us  bring  back  to  pence  shillings  and  pounds^ 
the  number  of  farthings  found  in  the  preceding  operation  by  muU 
|i\plicajti4i|, 


Farthiiw* 
4)  361169  (3 

12)  87790  (10 

2|0)  7315|6  ( 

£    365    15    10    a 


Divide  the  ihrthii^  by  4 
the  number  forming  1  pen- 
ny ;  the  quotient  by  12  the 
pence  in  a  shilling,  and  thi$ 
kst  quotient  by  20  the  shiL 
Ungs  in  a  pound,  placing  the 
remainder  3»  10»  &c.  as  in 
the  example.  The  resuft* 
will  be  £d6[^  ••  16  ..  10  ..  3,  as  given  m  the  preceding  question^  of 
the  ilccuracy  pf  which  this  operation  is  a  proof. 

A  similar  proof  of  the  correctness  of  the  other  foregoiiig  exanqrie 
of  reduction  by  multiplication,  will  be  obtained  by  reversing  the 
pperation,*  and  reducing  the  number  of -ounces  there  found}  back  to 
pounds,  quaftercy  hundreds  iitt4  lOAi^  in  this  wa}^  .. 


i09  rOt^NG  M^K*S   BE#T   COMPANION. 

Ounces    2B)         4) 
16)  3114352  (194647  (6851  (3 
16 168-"    


151 
144 

•266 
252 

••74 
64 

•144 
140 

103 
96 

••47 
28 

•75 
64 

• 

19 

112 
112 

• 

2|0)  173|7  ( 

tons  86   17   3   19 


Dmding  the  ounces  by  16  tbe' owces  in  OQepoOQcl,  we  obtain 
194,647  pounds,  without  any  remainder :  then  dividing  that  quantity 
by  28  the  pounds  in  a  quarter,  we  have  6951  quarters  and  19 
pounds  over :  this  quotient  divided  by  4,  gives  1737  quarters,  and 
3  /{uarters  over,  and  the  hundreds  divided  by  20»  give  86  tons^ 
with  17  hundreds  over.  The  given  number  of  ounces  will  then  be 
brought  back  to  86  tons,  17  hundreds^  3  quarters,  and  19  pounds^ 
^  ffiven  ip  the  former  question. 

In  the  practice  o^  reduction  it  often  happens,  that  both  multipli- 
cation  and  division  are  necessary.  This  is  the  case  when  thf  givej| 
i9tegers  do  not  contain  an  entire  number  of  the  integers  in  ques- 
iion,  as  when  it  is  required  to  convert  pounds  pfmeney  into  guineas, 
or  guineas  into  pounds :  for  example,  if  the  pay  of  an  officer  in  the 
army  be  a  guinea  per  d^y,  what  will  be  the  amount  of  l|is  income 
for  a  year? 

JPays 

365  Afultiplying  the  days  in 
'  21  a  year  365,  by  theshillings 
■    ■  '  in  a  guinea  21,  and  di- 
365  yiding  the  product  7665 
730  shillings,  by  20  those  in  a 
•■■'■■  pound,  we  find  the  offi- 
cio) 766|5  (  cer'^  yearly  income  to  be 

je383  ..  5,  equal  to  365 

£  383  ..  ^  I>ounds,   and   365   sJiU- 

lings. 

Ag|iiii,  bow  many  guineas  ate  ia  500  marks,  Eoglisli  ? 


ARlTflMfiTlC.           X                               JD] 

Guinea 
21s. 
12 

Mark 
13s.  4d. 
12 

252  ponce 

160  pence 
500  marks 

/ 

252)  80000  (317  guineas  and  9s.  8d.  over 
766 
•440 
252 

1880 
1704 

12)  116  pence 

9s.  8d. 

Tbe  mark  Enelish  containing  18s.  4d.  or  160  pence,  the  500 
marks  will  contain  80,000  pence ;  which  divided  by  252  the  pence 
in  a  guinea,  will  give  for  a  quotient  317  guineas,  with  9  shillings 
and  8  pence  over. 

Other  questions  commonly,  but  unnecessarily  referred  to  the  Rule 
of  Three,  or  Proportion,  may  be  solved  by  Compound  Reduction. 
Tlius,  let  it  be  required  to  calculate  the  worth  of  12  dozen  pairs  of 
cotton  stockings,  when  half  a  dozen  pairs  cost  a  guinea.  • 

A  guinea   21  shilliugs 

1  pair  Ss.  6d. 

12 

42  pence 
pairs     144         ^ 

168 
168 
42 

12)  6048  pence 

2|0)  50|4  shillings 

£  25  ..  4. 

Ov  PaopoRTipy. 

The  proportion  or  the  ratio  of  two  quantities,  signifies  the  re* 
suit  obtained  by  comparing  them  together.    If  in  comparing  two 


Six  pairs  of  stock* 
ings  costing  a  guinea^ 
one  pair  will  cost  .3s. 
6d.  or  42  pence,  which 
mnltipiied  by  144,  or 
12  dozens,  will  pro* 
duce  6048  jpencc ;  and 
this  sum  reduced  by 
division,  will  give  £25 
4,  for  the  total  price 
required. 


102.  ravNG  man's  visit  «dHPAKidir, 

auantities.  the  object  be  to  discorer  how  much  the  one  exceeds  or 
lalb  sboKt  of  the  other,  the  result  of  this  comparison,  which  is  the 
difference  between  the  quantiticAj  is  an  expression  of  their  oriM- 
metieal  raiio ;  thus  if  we  compare  IS  with  8»  their  difference,  4» 
is  the  arithmetical  ratio.  A^n,  if  in  making  this  comparison,  it 
be  the  object  to  discover  how  often  one  quantity  contains  or  is  txm- 
taiaed  in  the  other,  the  result  will  be  the  geometrical  rmtio  or 
proportUm  between  the  two  quantities :  thus  in  comparing  12  with 
4,  in  order  to  find  how  often  12  contains  4»  the  number  8  whicli 
expresses  Ae  number  of  times,  rq>resents  the  geometrical  ratio  or 
proportion  between  twelve  and  4. 

To  represent  these  two  modes  of  comparison  of  quantities,  the 
numbers  by  which  they  are  expressed  are  separated  by  one  or  more 
points :  thus  the  arithmetical  proportion  between  12  and  8  would 
be  written  in  this  manner,  12  .  8«— rtbis,  *however,  is  but  seldom 
employed,  as  it  may  be  mistaken  fi)r  th^  expression  of  a  decimal 
fraction.  On  the  other  hand,  the  geometrical  proportion  between 
two  quantities,  is  expressed  by  two  points  placed  the  one  over  the 
other  in  this  way  12  :  4.  The  two  quantities  ane  called  the  temu 
of  the  proportion,  the  first  being  the  antecedent,  and  the  Ui^t  the 
eon$equent.  To  obtab  the  arithmetical  ratio,  subtract  the  less 
munbef  from  the  greater;  and  to  obtain  the  geometrical  ratio, 
divide  the  ereater  by  the  less. 

Tlie  ariUmietical  ratio  continues  the  same  when  a  quantity  is 
mided  to^  or  subtractedjrom  both  the  terms :  thus,  the  arithmetical 
ratio  of  12  to  8  is  4,  and  adding  6  to  each  term,  we  have  18  and  14» 
the  difference  between  which  If  still  4,  as  before.  The  geometrical 
ratio  undergoes  no  change  when  the  two  terms  are  multiplied  or 
divided  by  the  same  sum :  thus  the  geometrical  ratio  of  12  to  4 
is  3;  andmultiplying  both  terms  by  6,  we  have  79  &4d  24,  the 
quotient  of  which  is  3,  as  before. 

When  four  sums  or  quantities  are  of  suph  a  nature^  that  the 
proportion  or  ratio  between  the  two  first,  is  the  same  with  that 
netween  the  two  last,  these  four  quantities  afe  said  to  be  in  />re» 
portion,  or  proportional.  Thus  uie  four  quantities,  6,  10,  8,  13, 
are  arithmetical  proportionals,  the  difference  between  8  and  13^ 
being  the  same  with  that  between  6  and  10,  that  is  6 1  but  the 
numbers  5',  10,  8,  Ifi,  are  geometrical  proportionals,  because  the 
lAt  term  is  contained,  in  the  2nd»  just  as  often  as  the  3rd  is  conr 
tained  in  the  4th,  that  is  twice.  These  last  proportionals  there- 
fore  are  thus  expressed  5  :  10  :  :  8  :  16 ;  or  in  words,  5  are  10, 
as  8  are  to  IB.  Of  these  proportionals  the  1st  and  4th  terms  are 
called  the  extremes,  and  the  2nd  and  3rd  the  means. 

The  fundamental  property  of  numbers  in  arithptetieal  proportion 
is  that  the  sum  of  the  extremes  is  equal  to  the  sum  of  the  means: 
thus  in  5, 10,  8, 13,  the  sum  of  the  extremes  6  and  13,  or  18,  is  equal 
to  the  sum  of  the  means,  10  and  8,  or  18. 

The  fundamental  property  of  numbers  in  geometrical  proportioi| 
is  tliat  the  product  of  the  extremes  multiplied'  together  is  equal 
to  the  product  of  the  means,  thus  in  5 :  10 :  8 :  16,  6  times  ^  are 
•0,  ancl  10  limes  8  are  80. 


IfHien  the  two  meant  of  a  ratio  are  the  same^  as  id  the  arltboletieal 
•  tatio>  6  are  to  7  as  7  to  9,  this  sort  of  proportion  is  called  a 
cominued  ratio  ;  in  which  case  the  sum  of  the  extremes  is  double 
the  meai^  term :  6  and  9  are  14,  equal  to  double  7 :  but  when  the 
continued  proportion  is  geometrical,  as  4  are  to  8  as  8  to  16 ;  then 
the  product  of  the  extreme  is  equal  to  the  square  of -the  mean  term; 
lor  4  times  16  are  64 ;  equal  to  the  square  of  8«  that  is  8  times  8» 
^>r64. 

From  this  property  of  geometrical  proportion  it  follows  tfaat^ 
if  we  know  the  three  first  terms  of  a  proportion,  we  can  discover 
the  4tfa  by  multiplying  the  2nd  and  3rd  terms  into  one  anotlu^r,aml 
dividing  the  product  by  the  1st  term ;  when  the  quotient  wUl  be 
the 4th  term.  Let  there  be  given  three  quantities  3  :  9  :  :  4;  to 
find  the  fourth  term.  Multiply  the  2nd  and  3rd  terms  9  and  4  toge^ 
ther^  and  dividing  the  product  36  by  the  1st  term'3,the  quotient  It 
will  be  the  4th  term  required ;  for  12  contains  4  three  times ;  that  is 
jast  as  often  as  9  contains  3. 

Hence  also,  by  means  of  any  three  terms  of  a  ratio,  the  4th  maj 
be  found :  suppose  the  term  wanted  be  one  of  the  extremes,  then 
ittttltiply  the  two  means  together,  and  the  product  divided  by  the 
^ven  extreme,  will  give  the  other  for  a  quotient  as  in  the  preceding 
example.  On  the  contrary,  when  th^  two  extremes  and  one  of  the 
means  are  given,  and  the  other  mean  is  required,  multiply  the  tw# 
extremes  together,  and  divide  the  product  oy  the  give^  mean,  and 
the  quotient  will  be  the  mean  required.  For  instance,  let  the  nun^ 
Iters  be  3  :  9  ;  : — z  12,  where  the  two  extremes  and  the  1st  mean 
are  given,  and  the  2nd  mean  is  required.  Multiply  the  two  extremes 
3  and  12,  producing  36 ;  and  this  product  divided  by  the  given  mean 
9,  will  give  4  for  the  mean  required.  , 

When  four  numbers  are  proportionals,  they  will  still  be  so  if 
transposed  so  that  the  extremes  b^ome  the  means^  and  the  means 
the  extremes :  thus,  as  in  the  ^4mp1es  already  gfveu,  if  3  be  to  9, 
as  4  to  twelve,  by  transpositij^l)  the  mean  will  be  tod  the  extreme^ 
as  12  the  extreme  ii  to  4  the  m^.  The  same  thing  will  likewise 
happen,  in  whatever  regi)|ar  order  the  number;S  are  ^ced :  As, 


In  all  these  various  ways  of 
stating  the  same  proportionals, 
the  product  of  the  \extremes 
multiplied  together  will  be  equal 
to  the  product  of  the  means. 


3: 

9:/.     4: 

12 

a  : 

4  :  t    9  : 

12 

9  : 

3  :  :  12  : 

4 

9  : 

12  :  :     3  : 

4 

4  r 

8  :  :  12  : 

9 

4  : 

12  :  :    3  : 

9 

12  : 

4  :  :    9  : 

8 

12  : 

9  :  :    4  : 

3 

When  two  or  more  ratios  or  proportions  are  given,  and  the  antec^ 
dents  arti  multiplied  together,  as  also  the  consequents  together^ 
the  result  is  called  a  compound  ratio:  thus  the  proportion  between 
1  pound  of  money  Imd  penny  is  composed,  1st  of  the  ratio  between 
i  iMHind  and  1  smiling,  and  2nd  of  the  ratio  between  1  shilling  and 
I  penny.    The  first  ratio  is  1  ;  20,  and  the  2nd  is  1  :  12 ;  then 
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multiplying  the  two  antecedents  1  by  1>  we  have  1,  and  mnlti' 
plying  the  two  consequents  20  by  12,  we  have  a  uew  proportioo 
or  compound  ratio  1  :  240. 

When  the  two  ratios  are  equal,  the  result  is  a  dctuble  or  dupHcaie 
ratio;  when  the  tliree  ratios  are  equal,  the  result  is  a  iripie,  or 
tripHcaie  ratio;  ywhen-the  four  ratios  are  equal,  the  result  is  a 
qwadmple  or  quadruplicate  ratio ;  &c.  Thus,  1  :  3,  and  1  :  8, 
give  1  :  4,  or  a  duplicate ;  1  :  2,  1  :  2,  and  1  :  2,  give  1  : 
8,  or  triplicate  ratio ;  and  so  on. 

It  was  already  stated  as  a  fundamental  principle  of  geometrical 
-proportion,  that  the  product  of  the  extremes,  is  equal  to  the  pro- 
duct of  the  means.  The  application  of  tiiis  principle  is  of  the 
most  extensive  use  in  arithmetic,  and  other  branches  of  mathema- 
tics ;  from  which  circumstance  it  is  often  called  the  Goideu  RuU  : 
and  as  in  employing  it,  there  are  akvays  three  things  given,  and  a 
fourth  is  required,  it  is  most  commonly  termed  the  Rule  ^  Three. 
Tliis  rule  is  divided  into  two  parts,  called  the  Direct  and  the 
Inverse. 

First.  Of  the  Rule  of  Three  Direct.  Thh  is  so  called  because 
that  of  the  teur  quantities  concerned,  two  have  always  not  only  m 
relation  to  the  two  others,  but  are  so  intimately  connected  with 
them,  that  how  often  soever  the  first  of  the  first  set  of  numbers 
contains,  or  is  contained  in  the  first  of  the  second  set  of  numbers, 
j[ust  so  often  will  tiie  second  of  the  first  set  contain  or  be  contained 
in  the  second  of  the  second  set  of  numbers. 

For  example:  If  75  yards  of  linen  cost  £18,  what  will  be  the 
price  of  300  yards  of  the  same  linen  1 

Yards    £       Yards    £ 
Here  three  terms  of  the  pro-  75  :  18  :  :  300  :  72 

portion    are   given,    and    the  300 

tburth  is  required,  which  shall  £ 

bear  to  the  3td  term  the  same  75)  5400  (72 

proportion  that  the  2nd  does  525  - 

to  the  1st    Write  down  the  — » 

three    given    tcnus    as    here  *    150 

shown,    distinguished'  by  the  150 

proper  points  fjbr  this  is  not  a  ■■    ■  ■ 

matter  of  vnd^erence)  to  be 

thus  read :  as  75  yards  are  to 

18  pounds,  so  are  300  yards  to  a  fourth  numberi  which  will  be 

ao  many  pounds. 

It  was  already  observed  that  when  one  eitreme  and  the  two 

tnean  terms  are  given,  if  the  means  are  multiplied  together,  and 

the  product  be  divided  by  the  given  extreme,  the  quotient  wiU  be 

tie  other  extreme.    Let  this  be  done  here  3   multiplv  tbe  mean 

term  £18  by  the  other  mean  300  yards ;  then  divide  the  comjplex 

product  5400  by  the  given  extreme  75  yards,  and  the  quotient 

£72  will  be  the  prioe  of  800  yards. 
Again,  if  I  pay  £170  for  6  hundred  weight  1  quarter  and  14 

pouuds  of  tea»  how  mudl  should  I  have  for  £600 1 


. 

▲RiTHMETtC. 

176 

:  6 
4 

Qr. 

1 

14  :t  600 

25 
28 

• 

• 

200 
60 

• 

105 


176  :  714  : :  600  : 
600 

28) 

176)  357000  (2028  pounds 

3o2--  . 

*  *  500      4)72  quarters  12  pounds 
352         — 

16cwt,  Oqrs.  12lb  6o». 

1480 
1408 


176)1152  (6 
1056 


••96 

In  this  example  it  is  required  to  discover  a  quantity  of  tea  ivliich 
shall  bear  to  J^500,  the  same  proportion  that  Ocivt.  Iqr.  14tb  bear 
to  £176.  Writing  down  the  terms  as  here  shown  before  proceeding 
to  multiply  the  mean  terms  together,  as  one  of  them  consists  of 
quantities  of  different  denominations,  they  must  be  all  reduced  to 
the  lowest)  bringing,  as  was  shown  in  reduction,  the  hundreds  aiid 
quarters  to  pounds  weight  in  all,  with  the  14]b  giVeii,  714]l3.  We 
then  obtain  a  new  satement  of  the  proportion:  as  £176  to  71 4* 
pounds  of  tea,  so  £600,  to  a  fourth  term  which  will  be  also  pounds 
of  tea,  multiplying  the  middle  term  714  by  500,  and  dividing  the 
product  b^  176,  we  obtain  a  quotient  of  2028]b>  which  reduce<l  by 
ilivision  will  give  18cwt.  Oqr.  1216,  together  with  6oz.  drawn  from 
the  remainder  of  the  division  by  176,.multiplied  by  16  the  ounces  lii 
a  pound. 

Again  if  £358  12  7  gain  £83  13  4  in  any  given  time,  at  a  given 
rate  of  interest,  what  would  £858  gain  in  the  same  time  and  at  tht 
same  rate  t 

P 
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£    Sh.   D.    £ 
358   12    7  :  83 
20            20 

Slu   D.    £ 
13   4  :  :  858  : 

20 

1 

7172          1673 
12            12 

17160 
12 

86071     :^     20080 

205920 

1 

:  :    205920 

16473600 
41184000 

' 12) 

86071)  4134873600  (48040  (4 
344284  ••••  2|0)  400|3  ( 

'692033 
688668 

£200  3  4  1 

-346560 
344284 

• • 22760 

4 

' 

86071)  91040  (1 
86071 

M969 

In  this  case  tiie  1st  term  consisting  of  ponads  shillings  and 
pcnce»  the  whole  must  be  reduced  to  pence :  and  the  same  mast 
be  done  with  the  3rd  term  although  it  consist  of  pounds  only  ; 
because  these  two  terhis  must  be  of  the  same  name  and  nature. 
The  middle  term  consisting  also  of  broken  money  must  be  likewise 
reduced  to  its  lowest  denomination.  By  these  steps  we  obtain  a 
new  statement  of  the  proportion ;  as  86071  pence  to  20080  pence, 
so  will  be  205920  pence  to  the  fourth  proportional.  As  the  3rd 
term  is  greater  than  the  1st,  and  will  consequently  require  a  greater 
sum  of  interest,  the  middle  term  must  be  multip^ed  by  the  3rd  term 
and  the  product  divided  by  the  1st.  These  operations  will  give 
for  a  quotient  48040  pence,  or  £200  3  4 :  and  if  the  remainder  of 
the  division  be  multiplied  by  4,  the  farthings  in  a  penny,  and  the 
product  be  divided  by  the  1st  term,  an  additional  rarthing  will  be 
obtained,  as  here  stated. 

Secondly,  The  Rule  of  TTiree  Ifwerse  differs  from  the  Dir^t 
Rule  in  this  particular,  that  ^f  the  four  quantities,  known  and  un* 
known,  of  the  question,  the  two  principal  quantities  are  related  to 
one  another,  or  the  one  may  contain  the  other,  in  an  order  directly' 
contrary  to  that  of  the  other  two  quantities  connected  with, them* 
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fa  examiBing  the  statement  of  the  question  proposed^  and  placing 
the  quantities  or  numbers  so  as  to  form  a  proportion,  one  of  th^ 
principal  quantities  and  its  relative  form  the  extremes,  and  the 
other  principal  quantity  and  its  relative  form  the  means.  In  such 
a  .position  the  principal  quantities  are  said  to  be  reciprocally 
proportional  to  their  relative  quantities  :  but  this  difference  creates 
none  in  the  mode  of  computation,  as  three  quantities  are  still 
given,  and  a  fourth  is  required* 

Let  it  be  required  for  example  to  find  what  sura  of  principal 
money  will,  in  156  days,  gain  as  much  interest  as  £630  would  gain, 
at  the  same  rate  of  interest  in  a  year.  Here  it  is  evident  that  as 
the  time  in  which  the  given  sum  of  interest  is  shortened,  the  sum 
of  principal  must  be  augmented ;  and  therefore  that  the  sum 
required  must  bear  the  same  proportion  to  the  sum  given,  £630, 
as  the  number  of  days  connected  with  this  last  sum,  or  365  days, 
does  to  156,  tlie  number  of  days  connected  with  the  sum  required. 
Placing  therefore  tlie  given  sum  £630  and  its  relative  number  of 
days,  365  or  a  year,  as  the  two  means,  aiid  the  number  of  days 
relative  to  the  sum  required  to  be  discovered,  as  the  1st  extreme, 
we  have  this  proportion. 

Days        £        Days        £ 
156    :    630  :  :  36$  : 
365 


Here  in  order  to  have  a 
4th  term  greater  than  the 
middle  term,  agreeably  to 
the  nature  of  the  question, 
we   multiply    the  middle 
term  £630  bv  the  greater 
number  of  davs  365,  and 
divide  the  product  by  the 
less  number  in  the  1st  term 
156,    when  the   quotient 
<:ome8  out  to  be  £1474 ; 
and  the  remainder  6  re- 
duced   by   multiplication 
gives  no  shillings    but  9 
pence  ;     making     £1474 
Q  9  the  sum  of  principal 
whicl^  in  156  days  would 
just  gain  as  much,  at  any 
given  rate  of  interest,  as 
£630  would  gain  in  a  yean 

Again,  the  garrison  of 
a  fortified  town,  consbtins 
of  3560  men  have  a  sui£ 
cient  stock  of  provisions 
for  35  days :  but  in  the 

Jrospect  of  a  siege  and 
lockade,  which  might 
perhaps  last  for  80  days,  it 
becomes  necessary  to  re> 
flttce  the  nttober  of  troops. 


3150 
3780 
1800 

£    Sh.    D 

166)  229050    (1474    0     # 
156''« 

•739 
624 

1155 
1092 


•  • 


630 
624 

6 
20 


156)  120  (0 
12 

156)  1440  (• 
1404 


•  • 
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SO  that  the  same  stock  of  provisions  may  hold  out  for  that  time. 
How  many  men  must  therefore  be  sent  out  of  the  place,  in  order 
that  the  remainder  of  the  garrison  mav  have  their  regular  allowance 
of  provisions  ? 

The  question  here  is  bow  many  men  may  be  subsisted  for  80  days, 
upon  the  provisions  which  would  supply  3560  men  for  35  davs  ? 
In  tilts  case  the  4th  term  to  be  discovered  must  be  as  much  less  tnan 
3560>  as  the  number  of  days  80  is  greater  than  35.  Working  there- 
fore as  in  Uie  margin,  the 
Men 


Days 
80 


Men 

:    3560 

35 

17800 
10680 


Days 
:  35 


8j0)  12460|0  (1 

1557  men 
3560  garri^pn 


4th  term  will  be  1557» 
the  number  of  men  who 
may  be  subsisted  on  the 
given  stock,  for  80  days : 
and  this  number  sub- 
tracted from  the  whole 
the  garrison  3560,  wil( 
leave  2003  men,  the 
number  to  be  disuiisse(i( 
from  the  place* 


2003  to  be  sent  away. 


Compound  Proportion  or  J)oub!e  Rule  of  Tkrek* 

This  i^  an  application  of  the  foregoing  rules,  with  this  difference 
that  the  relation  of  the  quantity  sought,  to  the  quantity  given  in 
the  question,  depends  not  only  On  tlie  relation  between  two  other 
given  quantities,  but  on  that  which  each  of  these  given  quantities 
bears  to  other  two  quantities  also  given  in  the  question.  When 
those  last  oouipoun'd  ratios  or  propoi'tions  are  formed^  the  question 
is  solved  as  in  the  simple  rule  of  three. 

Example.  If  36  men  dig  280  y^rds  of  a  certain  ditch  in  22  days» 
how  mfUiy  yards  of  the  same  ditch  ought  54  men  to  dig  in  45 
(days?  . 

Here  are  two  sets  of  proportions :  first  if  36  men  dig  280  yards 
in  any  given  time,  how  mucli  should  54  men  dig  in  the  same  time  ? 
and  secondly,  if  a  certain  number  of  labourers  perform  the  dis- 
covered quantity  of  work  in  22  days,  how  much  ought  to  be  don^ 
j^y  the  same  labourers  in  45  days  } 


Men  Yafds  Mefi 
36  :    280  :  :  54  ; 

Days  Yards  Days 
22  : T. — :  :  45 

Men    Yards    Men 
36  :  280  ;  :  $4  : 
54     • 


Yards 


^laving  stated,  as  in 
the  margin,  these  two 
questions,  the  middle 
term  of  the  second 
being  vacant,  to  be 
filled  up  by  the  result 
of  the  first,  they  are 
both  performed  as  ii^ 
the  single  rule  of  three. 


If  36  men  dig  280 
yards  in  any  time,  54 
men,  it  appears,  would 
dig  420  yards  in  the 
same  time.  Again  if 
any  number  of  men  in 
22  days  dig  the  quan- 
tity just  found,  420 
yards  in  45  days,  the 
same  men  would  dig 
859  yards. 

Tne  same  results 
yiU  be  obtained,  and 
in  general  more  spee- 
d^l^f  by  working  as 
here  shown.  The  pro- 
portions being  stated 
'  as  before,  multiply  the 
number  of  men  in  the 
1st  and  3rd  terms  by 
the  number  of  days 
jespecti  vely  connected 
with  each  ;  that  is  36 
by  22,  and  54  by  45, 
ifence  arises  a  new 
statement  of  one  pro- 
portion in  which  the 
complex  quantities  792 
find  2430  are  the  1st 
and  3rd  terms,  and 
the  given  yards  280 
become  as  before  the 
middle  term.  By  this 
pne  operation  the 
result  turns  out  to  be, 
|is  in  the  former  way 
pf  working,  879  yards» 
|ind  the  remainder  ii| 
both  ways  is  of  ^ual 
value;  for  as  2  the 
remainder  in  the  first 
way  is  the  11th  part 
of  tb6  divisor  22,  so  72 
the  remabder  in  the 
last  way  is  also  the 
11th  part  of  Uie  divi- 
for  792. 
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1120 

1400 

i 

36)  15120 
144 

Yards 
(420 

•*72 
72 

~d 

Days    Yards    Days 

22  :    420  :  :  45 

45 

iosh 


2100 
1680 

— ' — ^Yards 
22)  18900  (059 
176 


130 
110 


200 
198 


^— ■•^ 


••2) 

22  (ii 
?2^ 

Men 
36  : 

Days 
22  : 

Yards 
280  : 
Varda 

• 

• 

*Men 
:    54  : 
Days 
:   45 

36  : 
22 

280  : 

:    54  ; 
4& 

72 
72 

270 
216 

792  :  280  :  : 
2430 

;  2430 

/•' 


194400 
4860 


792)  680400  (859  yards 
6336 
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46B0 
3960 


/" 


7200 
7128 


•  • 


72)  702  (11 
792 


•  •• 


Agaiu,  if  £7W  IT  gwn  £258  16  in  6  ycar$  tnd  6  months, 
what  principal  sura  will  be  sufficient  to  produce  £496  18  8  in 
9  years  and  8  months? 


£ 

258 
Y. 
6 

258 
20 

6176 
12 

62112 


Sh. 
16 
M. 
6 

16 


£ 
756 


756 
20 


15137 


15137 
119204 


Sh. 
17 


17 


«  • 


£ 

496 

Y. 

9 

496 
20 

9933 
12 


119204 


Sh.       D. 
13        8 

M    • 
8 

IS        8 


60548 
802740 
;i36233 
15137 
15137 

■  2|0) 

62112)  1804390^48  (2905|0 
124224 


•  •  ■ 


562150 
659008 


£1452j  10  7 


•  • 


314294 
310560 


•  • 


37348 
12 
62112)  448176  (7 
434784 


13392 
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y      M      £      Sb.      D      Y      M 

6       6  :  1462    10      7  :  :  9      8  : 
12  20  12 . 


78  29050  116 

12 


78    ;    348607  :  :  116  : 
78 


2788866 
2440240 


12) 


116)  27191846  (284408(0 
232  ••  • • • 


899 


2|0)  1953|4 


348  £976    14    0 


511 
464 


473 
464 


946 
928 

•18 


In  this  case  the  two  given  snms  of  interest  must  be  the  1st  and 
<3rd  terms,  and  the  given  sum  of  principal,  as  being  of  the  same 
name  with  the  sum  required,  must  be  the  middle  term.  Then  as 
£496 ,  13  8  must  arise  from  a  principal  sum  greater  than  that 
which  produces  £268  16  6  the  middle  term  £766  7  must  be 
multiplied  by  the  greater  extreme,  and  the  product  divided  by  the 
less  extreme.  This,  when  the  three  terms  are  all  properly  reduced 
on  account  of  the  odd  shillings  and  pence,  is  done,  and  the  result 
is  £1462  10  7.  Then  the  second  question  is  stated,  if  £496 
13  8,  the  given  interest  be  produced  from  £1462  10  7  in  6 
years  and  6  months,  (that  is  to  say,  months  of  the  calendar  or 
ahnanac)  what  principal  would  produce  the  same  interest  in  9 
years  and  8  months?  The  several  terms  being  redneed  to  their 
loifest  Kquisite  denominations,  it  is  evident  that  as  the  termin 
which  the  fixed  sum  of  interest  h  to  be  produced  is  augmented  a 
smaller  sUm  of  princ^l  will  be  sufficient :  consequently  the  middle 
term  must  be  multiplied  by  the  smallest  period  of  time  or  78  months, 
akid  the  product  divided  li^  the  greatest  period  or  116  months.  The 
irnal  result  *of  the  two  operations  is  that  £973  2  2  will  i>e 
4iUe  to  ptoduce  the  given  interest  £496    13^   8  in  the  ^nm 
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time  9  years  and  8  months,  .which  was  the  point  to  be  ascer* 
tained. 

The  same  result  will  follow  from  the  calculation,  by  ,one  con^ 
pound  operation,  as  before  shown. 

Pence  Shillings  Pence 

62112        :        15187        :  :        119204 
months      IIG  78 


372672 
6211^ 
62112 

7204902 


:   16137   :  : 
9297912 

65085384 
27893736 
9297912 
4G489560 
9297912 

^2|0 

7204992)  140742493944  (1953|1 
7204992- •••  


953632 
834428 


9297912 


£976  14  0 


68692673 
64844928 

' 38476459 
86024960 

-  24514994 
21614976 

-  29000184 
28819968 


180216 
12 


7204992)  2162592  (0 

Or  Fellowship'. 

■ 
By  this  rule,  also  called  commerce^  and  ditiributive  proportion, 

we  are  enabled  to  divide  among  a  number  of  partners  the  profits 
or  loss  arising  from  the  employment  of  a  common  stock,  in  propor- 
tion to  tiie  share  which  each  partner  contributed  to  that  stock. 
From  the  nature  of  proportional  quantities  it  follows  that  in  any 
number  the  suih  of  all  the  antecedents  is  to  the  sum  of  all  the  con- 
sequents, as  each  antecedent  is  to  its  consequent :  or  in  other  words 
that  the  sum  of  all  the  ^luures.is  to  the  sum  of  all  the  profit  or  lo^s. 


AltltHttETtCi  lis 

as  tach  individual  share  of  th^  common  stock  is  to  the  portion  of 
profit  or  loss  appertaining  to  such  individual  share. 

Let  it  be  supposed,  for  example,  that  it  were  required  to  divide 
150  in  the  proportion  to  one  another  of  4,  5,  and  6^  The  first 
share  would  be  to  the  second  in  the  proportion  of  4  to  5 ;  the  second 
to  the  third  at  5  to  6 ;  and  the  first  to  the  third  as  4  to  6*  But  the 
sum  of  all  the  antecedents  being  to  the  snm  of  all  the  consequents 
in  the  proportion  of  each  antecedent  to  its  consequent,  we  will 
have  the  sum  of  4,  6,  and  6,  or  15,  to  the  sum  of  all  the  consequents 
150y  as  each  antecedent  to  its  consequent;  that  is,  as  4  to  its  eon- 
aeauent  40,  as  6  to  M),  and  as  6  to  60.  Now  as  the  several  ante^ 
ceoents  taken  together  are  15,  so  the  several  consequents  taken 
together  amount  to  150,  the  number  or  quantity  required  to  be 
divided  in  the  given  proportions. 

Example.  Three  merchants  resolving  to  make  a  joint  adventure 
in  trade,  Peter  put  in  goods  to  the  value  of  £480,  James  to  the 
value  of  £640,  and  John  to  the  value  of  £800.  After  the  adventure 
was  closed,  on  settling  all  accounts  it  was  found  that  upon  the 
whole  concerns  £240  had  been  gained.  How  much  of  this  gain  would 
fidl  to  each  partner  in  proportion  to  his  share  in  the  common  stock! 

£ 

Peter's  stock    480 

James*  do.       640 

John's  do.   800   £     £ 
Stock   £  1020  :  240  :  :  480  t 

480 

19200 
060 


1920)  115200  (GO,  or  Peter's  gaiiti 
11520- 


0 

£    £     £         £    £     £ 
1020  t  240  :  :  640  :      1020  t  240  :  :  800  t 
640  800 

£ 

9600  1020)  102000  (100»  or  John's  gain. 

1440  19200  - 

£  

1920)  158600  (80,  or  James'  gain. 00 

16800* 


•»*'*0  £ 

Petef  gained  GO 

James  do.  80 

John  do.  100 


Total  gain    £  240 
Q 
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In  tills  operation  we  are  to  discover  each  partner's  rimre  of  tbe 
profits  of  the  adventure,  in  proportion  to  his  share  of  the ^  common 
stock :  we  therefore  add  the  three  shares  together,  and  state  the 
proportions  as  the  amount  of  the  shares  £19209  to  the  whole  profits^ 
so  is  each  man's  share  of  the  stock,  to  his  share  of  the  common  pro- 
fits. By  these  three  operations,  we  find  that  Peter  who  advanced 
£480,  gained  £60,  James  who  advanced  £640,  gained  £8Q,  and 
John  who  advanced  £800,  gauied  £100.  The  amount  of  these 
three  shares  of  the  profit  is  £240,  the  whole  profit  supposed  to 
accrue  firom  the  joint  adventure. 

But  another  variety  in  fellowship  may  often  occur,  namely,  that 
when  the  partners  not  enly  put  in  unequal  values  of  goods  or 
money,  but  continue  their  concern  in  the  enterprise  for  a  longer  or 
shorter  time.  In  this  case  the  calculations  must  be  regulated  by . 
the  conjunct  ratio  or  proportion  of  the  share  of  the  common  stock, 
and  of  the  time  that  share  was  continued  in  the  adventure.  Thus 
A.  B.  C.  and  D.  agreed  to  carry  on  business  together  for  limited 
lengths  of  time.  A.  put  in  £756,  and  continued  18  months  in 
trade :  B.  £928  for  15  moiUhs,  C.  £1256  for  12  months,  and  D. 
1500  for  9  months.  Upon  a  final  adjustment  of  all  matters  between 
the  partners,  they  found  the  clear  profits  upon  the  whole  enterprise 
to  be  £640.  Required  each  partner's  proportion  of  tliis  sum  con- 
formably to  his  share  of  the  common  stoqk,  and  to  the  time  for 
which  his  sbare  was  employed  in  tbe  business. 

*  £  £  £  £ 

A.  756  B.  928  C  1256  D.  1500 

months  18      months  15       months  12  months  9 


A. 

13608 

13920 

Bu 

1392Q 

• 

C. 

15072 

D. 

13500 

56100 

• 

56100 

:  640  :  :  13608  : 
13608 

544320 

81648 

£   S. 

15072  X350O 


56100)  8709120  (155    4       10^      A's.  profit. 
56100 


•  • 


309912 
280500 


294120 

280500  £       S.  D. 

A.    155  04  lOi 
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20 

B.  158 

C.  171 

D.  154 

839 

Remainder 

£  640 

16 
18 
00 

19 

« 

00 

ooi 
io| 

02J 

Hi 

i 

00 

MlOO)  272400  (4 
224400 

•48000 
12 

MlOO)  576000  (10 
56100 • 

/ 

9 

1 

M5000 
4 

MlOO)  60000  (1 
56100 

111 


•3900 

Here  we  have  a  double  series  of  proportions,  tbe  one  of  the  sev«* 
ral  shares  contributed  by  the  partners,  to  form  the  common  stock 
in  trade,  the  other  of  the  several  periods  of  .time  for  which  each 
share  was  so  employed.  Hence  as  A.  employed  his  share  for  18 
months,  his  share  o^  the  profits  would  be  the  same  as  if  he  had  con- 
tributed 18  times  the  stock  for  1  month.  B's.  share  was  in  trade 
15  months,  it  would  therefore  be  of  the  same  Talue  as  15  times 
that  stock  for  1  month ;  and  so  with  the  othel-s.  It  becomes  neces- 
sary therefore,  to  multiply  each  share  by  the  months  for  which  it 
remained  in  the  trade,  and  by  that  step  we  obtain  the  following 
compound  quantities^  for  A.  13,608,  for  B.'  13,920,  for  C.  15,072, 
and  for  D.  13,500.  These  added  together  give  56,100,  as  the 
'  amount  of  the  whole  stock  and  time,  for  the  first  tenn  of  the  several 
proportions :  the  second  is  the  gain  accruing/rom  the  wliole  enter- 
prise £640 :  the  third  term  is  each  partner^s  compound  share  of 
stock  and  time.  According  to  this  statement  A's.  share  of  the  profits, 
as  shown  above,  will  be  £155  ..  4  ..  10^ :  the  other  operations  (not 
inserted  here,  but  which  the  student  will  readily  perform  for  his 
own  satisfaction)  will  give  for  B.  £158  ..  16  ..  OJ,  for  €.  £171  ..  18 
..  10 J,  and  for  D.  £154  ..  0  ..  2 J.  These  several  profits  added  to- 
gether, amount  to  £639  ..  19  ..  llf,  to  which  if  we  add  tlie  value 
of  the  remainders  in  the  four  operations,  when  put  together  and 
divided  bv  56,100^  the  quotient  1  farthing  will  just  make  up  the 
given  profit  £640.. 

Peactics. 

The  foregoing  rules  comprise  the  usual  aystem  of  arithmetic, 
mpplicable  to  all  sorts  of  calculation.  It  is  always  however,  de- 
sirable to  be  able  to,  abridge  labour  i^  computations,  particularly 
in  the  bustle  of  actual  business,  beth  to  save  time  and  to  lessen 
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the  occasions  and  chances  of  mistake.  Sundry  methods  have  there- 
fore been  devised,  for  shortening  the  process  of  calculating  the 
price  of  a  number  of  yards,  pounds,  busheb,  &c.  when  the  value 
pf  one  of  these  quantities  or  measures  is  givei|»  as  also  iQ  computing 
the  interest  of  money. 

Ist.  Ofcqlcuhaing  prices. 
When  the  price  of  the  unit  of  any  number-  of  articles  is  given  at 
a  pound,  a  shilling,  a  penny,  or  a  farthing ;  then  the  total  price 
will  be  so  many  pounds,  shillings,  pence,  or  farthings  as  there  are 
units  in  the  given  number :  hence  25  quartern  loaves  at  1  shiUiiig 
each,  will  cost  25  shillings  £1  ..5. 

Again,  when  the  price  of  the  unit  is  any  even  or  aliquot  part 
of  a  pound,  a  shilling,  &c.  the  number  of  articles  given  must  be 
divided  by  the  number  of  such  aliquot  parts  forming  an  integer, 
and  the  quotient  will  give  the  price  required.  Thus  the  price  of 
100  pairs  of  stockings  pt  5  shillings  each  pair>  will  be  £25,  because 
5s.  being  the  4th  part  of  20s.  or£l,  4  pairs  will  be  worth  £1 ;  6on* 
sequently  there  will  be  as  many  pounds  as  t)iere  are  fours  in  100 ; 
^hat  is,  25. 

When  the  rate  or  price  of  the  unit  is  not  an  aliquot  part  of  a 
pound,  &c.  but  is  composed  of  two  or  more  such  parts,  the  number  of 
units  is  to  be  divided  by  each  of  these  aliquot  parts,  and  the  sum  of 
the  quotients  \Yill  be  the  price  of  the  whole  number  given :  thus  the 
price  of  24  pounds  weight  of  sugar,  at  9  pence  per  pound,  will  be 
found  to  be  18  shillings ;  in  this  way :  as^  pence  is  no  aliquot  part 
of  a  shilling,  l^t  it  be  .divided  into  two  parts,  as  6  pence  and  3 
pence ;  then  as  6  pence  are  the  half,  and  3  pence  the  fourth  part  of 
^  shilling,  by  taking  the  half  and  the  fourth  part  of  the  number  of 
pounds  of  sugar,  that  is  12  and  6  together,  equal  to  18,  we  have 
the  number  of  shillings  for  the  required  price  of  24  poufids  of 
sugar. 

If  the  given  price  or  rate  be  equal  to  the  difference  of  rates  easily 
computed,  they  may  be  separately  calculated,  and  the  less  sub- 
tracted from  the  greater.  If,  for  instance,  the  price  were  11  penee, 
we  may  calculate  the  amount 'at  )  shilling  and  also  at  one  penny, 
which  last  subtracted  from  the  fonuer  will  leave  th^  amount  at 
11  pence. 

And  if  the  rate  be  a  compound  number,  we  may  calculate  first 
for  one  of  the  component  parts,  and  multiply  the  amount  by  the 
other  component  part :  that  is,  if  the  price  were  54  shillings,  we 
could  multiply  the  number  of  articles  by  9,  and  the  product  by  6, 
to  have  an  amount  corresponding  to  54. 

In  perforining  computations  in  this  way  the  following  tables  of 
the  aliquot  parts  of  a  shilling  and  a  pound  will  be  usefU* 

Table  of  the  aliquot  parts  of  a  Shilling. 
JPence 

twelfUi 

sixth  , 

fourth     >  part  of  a  shilling, 

third 

half 
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S. 
1 
1 
1 
1 
2 
2 
3 
4 
6 
6 
10 

1 

3 

6 

7 

8 

0 

11 

12 

13 

14 

15 

16 

17 

18 

19 


D. 

3 

4 
8 
0 
6 

4 
0 
0 
8 

0  J 

6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


4d.  and  Id.  or  3d.  and  2d. 
6d.  and  Id.  or  4d.  and  3d. 
6d.  and  2^  or  twice  4d. 
6d.  and  3a.  or  thrice  3d. 
6d.  and  4d. 
^  8d.  3d.  and  2d. 
Table  of  the  aliquot  parts  of  a  Pound. 


is  the  turn  of 


>  b  ^ 


1  twentieth  '^ 
1  sixteenth 
1  fifteenth 
1  twelfth 
1  tenth 
1  eighth 
1  sixth 
1  fifth 
1  fourth 
1  third 
I  half 


part  of  a  pounds 


>>  is  the  sum  of  ^ 


1  shilling  and  its  half 

2s.  and  Is. 

5s.  and  Is. 

6s.  and  2s.  or  4s.  and  3s; 

5s.  and  3s.  or  double  4s. 

6s.  and  4s. 

10s.  and  Is. 

10s.  and  28.  or  triple  4s« 

double  4s.  and  5s. 

10s.  and  4s. 

10s.  and  5s.  or  triple  58. 

10s.  5s.  and  Is.  Or  4 times  48. 

thrice  5s.  and  2s. 

10s.  and  twice  4s. 

thrice  5s.  and  4s. 


Example.    Required  the  value  of  8  pieces  of  ribbon,  each  con- 
taining 22  yards  at  9id.  per  yard. 


Here  the  price  of  the 
unit  or  yard  being  no 
aliquot  or  even  peurt  of 
a  shilling,  we  must  take 
such  parts  as,  added  to- 
gether, will  make  up  the 
given  price.  Thus  twice 
4d.  and  Ijd.  will  make 
up  9id.  By  the  table 
we  see  4d.  to  be  §  part 
of  a  shilling;  it  is  there- 
fore twice  set  down  a» 


D.  S. 
4isi 


Pieces 

8 

22 


4 


i 


176  yards 


58 
68 
22 


8 
8 
0 


2|6)  13|9    4 
£  6..  19 ..4. 
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above ;  and  Ijd.  is  }  part  of  a  shillin|.  Multiplying  the  nnmber 
of  pieces  of  ribbon  bv  the  yards  in  each  piece,  we  have  176  yards. 
This  quantity  we  divide  by  3,  that  is  we  take  }  part  of  it,  because 
4d.  is  J  of  a  shilling.  The  quotient  is  58,  and  the  remainder  2  is 
4  of  a  sfailiiiig,  or  twice  4d. ;  we  therefore  set  down  8  in  the  column 
for  pence.  The'  same  thing  is  done  for  the  second  4d.:  and  the 
yanh  are  next  divide  by, 8,  correspondbff  to  l^d.  which  give  for 
a  quotient  22  shillings,  without  any  remainder.  These  three  sums 
added  together  amount  to  1399. 4d.  or  £6  ••  19  ..  4,  the  required 
value  of  the  given  artfcles. 

Again,  what  u  the  value  of  426  yards  of  coarse  linen  at  ls..llid. 
per  yardt   , 


i>.  426  In  this  case  as  the  price  of 

•    I  213    0  one  yatd  is  Is.  lljd.  we  con- 

4    I  142    0  sider  each  yard  to  be  worth 

1|  I  63    3  one  shilling  independently  of 

..-«  ■-  the  pence,  and  therefore  rec- 

11}  83|4   3  kon  in  the  number  of  yards^ 

■  ■  as  composing  so  many  shiU 

£  41 ..  14 ..  3.        lings,  whereas  in  the  former 

example  the  number  of  yards 
was  excluded.  For  the  pence  in  the  price  we  take  any  aliquot 
parts  of  a  shilling  making  up  11  ^d.  as  here  6d.  which  is  one  Kalf  of 
a  shilling,  4d.  one  third,  and  Ijd.  one  eighth  part.  The  number 
of  yards  divided  by  2,  3,  and  8,  will  give  the  several  quotients  and 
the  remainder  above  set  down,  which  added  to  the  426  shillings  in 
the  upper  line,  produce  £41 ..  14  ••  3,  for  the  value  of  the  linen. 


The  same  may  be  found  in  this  way; 


As  the  price  of  ene 
yard  comes  within  a 
nalipenny  of  2  shilUngs, 
compute  the  value  of 
the  whole  quantity  at 
2s.  and  from  that  sum 
deduct  426  halfpence, 
or  17s.  9d.;  the  i:emain- 
derwillbe£41..14., 
Z,  as  before. 


hall^nce 

yards 

2)  426 

426 

2 

12)  213  pence 

852  shilL 

17. .9 

17. .9 

8dj4..a 

£  41..  14.. 3. 


X 

If  one  yard  of  muslin  cost  98.  9d.  what  will  b^  the  price  of  46 
piece's  each  containing  22}  yards  ? 


Here  multiplying  the 
pieces  46  by  the  yards 
m  one  piece,  we  have  in 
all  1035  yards.  This 
multiplied  by  the  9  shil- 
lings is  the  price  toge- 
ther with  the  value  of 
the  odd  pence,  will  give 
inall£504..11..3.But 
an  equal  result  may 
be  obtained  by  em- 
ploying the  fractions  or 
aliquot  parts  of  a  pound, 
instead  of  those  of  a 
shilling,  in  the  following 
w»y. 
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D. 
3 

Pieces 
46 
22| 

.   9 

1 

1012 
23^ 

1035  yards 
9  shillings 

* 

9315 
617    tt 
258    9 

ft 

1009]1     3 

£  604..  11..^ 

119 


S.  D. 

t       i 
2    6  J 

9    9. 


yards 
1035 

.  207    0  O 

129    7  6 

103  10  0 

64  13  9 

£  604.. 11. .3. 


Here  the  yards  'ar# 
divided  by  tliose  parts 
of  a  poundf  which  added 
together  make  up  9s.  9d« 
the  given  price  of  1  yard^ 
and  the  answer « is  the 
-  same  as  before. 


Required  the  worth  of  15  pieces  of  broad  cloth,  averaging  24| 
yards  each  piece,  at  £1 . .  8 . .  9  per  yard. 


Ficccs 

S.  D. 

15     • 

»       i 

24i 

2   6  i 

1    »tV 

367|  yaitls 

91      15 

8  9. 

45      17    6 

- 

22      18    9 

J  yard          14    4$ 

yard 

£  528..b5..7i. 

£  1..8..9 

S.  14..  4^ 


The  total  yards  in 
these  pieces  are  367^  t 
and  as  each  yard  costs 
£1,    besides    smallel^ 
money,    we   consider 
each  yard  as  a  pound. 
To  this  sum  we  add 
the  several  snms  cor- 
responding to  the  ali- 
quot parts  58.  2s.  6d. 
and  Is.  3d.  giving  (to- 
gether with  14s.  4|d. 
for  halfa  yard)  £528 
..5..7i  rorthe  price 
of  the  cloth. 


Th%  same  answer  may  be  obtained  by  employing  the  aliquot 
parts  of  a  shilling,  in  this  way,^ 


IdO 
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Maltiplyinff  the  yards 
by  28,  the  wUiogs  in 
the  price  of  one  yard  ; 
taking  out  of  the  yards 
the  aliquot  parts  corres- 
poadinfi  to  6d.  or  3d. 
and  adding  the  price  of 
the  half  yard ;  the  total 
conies  to  be  the  same  as 
in  the  former  operation. 

There  is  still  another 
way  to  perform  the  same 
calculation^  by  means  of 
reduction^  as  follows. 

Reducing  the  price  of 
one  yard  to  pence,  multi- 
ply it  by  the  number  of 
yards,  to  which  product, 
adding,  the  value  of  the 
half  yard  in  pence,  and 
bringing  the  sum  by  re- 
duction both  to  pounds 
&c.  we  have  the  same 
result  as  before. 

Upon  this  it  may  be 
observed  that,  in  general 
where  the  calculation  of 
prices  &c.  is  a  little  com- 
plicated and  tedious,  time 
will  be  saved,  and  fewer 
chances  of  error  will  be 
encountered,  by  employ- 
ing reduction,  *  as  here 
•hown,  than  by  the  com- 
noa  rules  of  practice* 


D 

5    i 


9(l7i  yards 
28  shillings 


2936 
734 


10276 

183 

91 

14 

6 
9 

M  iyard 

1056{5 

n 

£528  » 

u 

Sh.  D 
28  9 
12 

345  pence 
3a7j  yards 

• 

>   2415 
2070 
1035 

126615 

172i  J  yard 

12)  126787i  Oii 

1056|5 


£528    5    7i 


2nd.    Deductions  on  wtighi,  Sft. 


Goods  or  merchandise^  weighed  in  the  box,  casky  or  other 
package,  are  said  to  be  in  their  ^ro«i  weight;  and  proper  allowances 
being  made  for  these  packages,  the  remainder  is  cadled  the  neai^ 
'or  as  it  is  commonly  termed  the  nett  weight.  This  abatement 
or  allowance  is  called  tare,  and  is  usually  calculated  at  the  rate  of 
so  much  on  the  hundred  weight  of  the  gross  quantity.  Tret  ii 
another  allowance  granted  on  certain  kinds  of  goods  that  are  liable 
to  lose  bv  keeping  a  part  of  their  substance,  and  consequently  of 
their  bulk  or  weight ;  in  order  that  they  may  still  be  complete  when 
afterwards  re*sold»    Draught  is  also  an  allowance  given,  to  turn 


ARITHHBTIC*  ISI 

the  scaie  of  the  balance  in  favour  of  the  purchaser.    All  these 
klloiivances  are  computed  in  the  following  way. 

Required  the  nett^weight  of  35cwt.  3qrs.  and  IBfb  gross,  alloW'^ 
ttict  tbr  tart  heing  giten  at  die  nle  of  1^^  per  cwt 


Cwt.  Qrs.  ft  0«. 

The  hitt  being  l6ft  on  ^)  35    3     18    e  gross 

Ihecwt.  that  is  one  seventh  ■     ■■  ^    ■         ■    •  • » 

ptat  of  the  gross  weight,  6    0    14    9  tare 

We  have  only  to  divide  the  >■   ■•  ■ 

Kiven  quantity  by  f  to  Cwt  80  8    03    7  nett 

llbtain  f>r  tar^  5cwt.  Oqrs. 

14ft  Oot.  which  deducted  fixm  the  gross  wdgfat  will  leave  SOcwt^ 
ii|rs.3ftTo2.  nett. 

The  tret  allowed  upon  this  nett  w«ghtp  at  the  rate  of  4ft  to  the 
«wL  is  thus  eompated. 


Qrs.  lb  Of. 
8    08    07 
4 

0.  Q.    ft    Oa. 


110)  128      0    18    IS  (1    0    00    14  tret  to  be  allowed 
116  30    3    08    07  nett  weight 

**7  C#t80    8    94    09  Real  weight  when 

4  the  goods  are  re- 

---  sold. 

110}  88  (8  Having  deducted  from 

88  the  gross  weight  of  the 

goods  the  tare  before 
found,  for  the  packages, 
the  seller  grants  an  al- 
lowance of  4ft  on  every 
lit)  797  (6  112ft  to  enable  the  buyer 

to  nmke  out  the  same 
quantity  when  he  selli 
again.  The  nett  weight 
is  therefore  multiplied 
by  4  the  ttet  allowed,  and 
110}  1088  (14  the  112ft  or  the  bundled 

110  'Weight,  increased  by  4^ 

to  116ft  becomes  the 
common  divisor:  for  this 
last  quantity  bears  to 
its  tret  the  same  pro« 
portion  that  the  whola 
nett  90ods  bear  to  their 
trett 
R 
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3rd.    Of  Interest. 

By  this  term  is  understood  the  allowance  made,  by  tlie  borrowet 
of  a  sum  of  money,  to  the  lender,  for  the  use  of  that  money ;  and 
it  is  computed  at  the  rate  of  so  much  on  every  hundred , pounds, 
f<n-  a  whole  year.  By  the  laws  of  this  country  the  highest  rate  that 
can  be  dcfmancCed  or  paid  for  the  use  of  money,  or  the  legal  interest, 
is  limited  to  £5  per  £100  annually,  and  proportionably  for  any 
other  sum,  and  for  any  other  period.  In  the  British  West 
India  colonies  the  legal  interest  is  £6  in  the  £100.  Interest  may 
be  calculated  by  simple  or  compound  proportion,  .in  the  way  before 
shown :  but  for  practise  shorter  methods  are  convenient  One 
is  to  find  what  part  of  £100,  the  rate  of  interest  is,  and  take  the 
same  part  of  the  given  sum  of  money,  of  which  the  interest  is 
required.  The  ^common  wa}^  of  expressing  the  rate  of  interest  is 
by  tie  latin  words  per  centiCin  per  annum,  signifying  hy  the  kundre4 
and  5y  the  year,  or  usually  shortened  into  per  cent.  Thus  in  com- 
puting the  interest  of  £500  at  £5  per  centum  per  annum  or  5  per 
cent,  as  5  is  the  20th  part  of  100,  we  have  only  to  take  the  20th 
part  of  the  given  principal,  that  is  of  £500,  or  £25,  which  will  be  the 
interest  for  one  year  on  that  sum  at  5  per  cent.  Had  the  rate  been 
4  per  cent,  we  would  have  taken  •  the  25th  part  of  the  principal^ 
because  4  is  the  25th  part  of  100. 

Example.  Required  the  interest  of  £775. for  one  year^  at  4  and 
at  5  per  cent. 

£ 
4    ^)  776  (0  in^  the  first  case  dividing  lOa 

by  4  we  have  25  for  a  quotient, 

£31.. 0  which,  becoming  the  divisor  of 

the  given  principal,  ^ves  £31  for 
6    -1^)  77|5  (  one  year's  interest  at  4  per  cent. 

In  the  second  case  5  being  the 

£38.  .15  20th  part  of  100,  we  divide  the 

principal  by  20,  and  the  quotient 
is  £38..  15  for  a  year's  interest.  The  same  thing  may  be  done 
by  the  common  rule  of  three,  saying  as  £100  'to  £4y.Qr  £5,  so 
£775  to  another  quantity  which  will  be  the  respective  sums  of 
interest:  but  on  account  of  the  number  of  ineffieient- figures  0  and 
I,  the  operation  would  be  unnecessarily  tedious:  it  is  therefore 
kid  aside  in  practice,  and  the  above  short  methods  are  preferred, 
tren  where  the  principal  consists  of  broken  sums  of  money. 

At  4^  per  cent,  wliat  is  the  interest  of  £875..  13.. 4  for  3 
calendar  months,  or  a  qnarter  of  a  year  ? 

This  rate  of  interest  4^,  or  £4. .  10  per  cent,  is*  no  aliquot  part 
mi  £100 ;  we  must  thenibre  proceed  by  proportion,  thus, 


£ 

£ 

Sh. 

£    Sh.    D. 

100 

:      4 

10    : 

:    875     13    4 

.20 

20 

20 

2000 
12 


24000 


ABlTflMETIG. 
90 


US 


90 


17513 
12 

219160 
90 


2|0) 


24|000)  19724|400  (82|1..10 
192  •  •  — 


••52 
48 


£41..1..10for  1  year. 
£l0«.5..5ifor^year. 


•44 
24 

204 
•12 


-24|0)  344|8  (10 
24-  • 


48 
4 


240)  192  (0 

Here  one  of  the  extremes  containing  shillings  and  pence,  both 
«iust  be  reduced  to  pence,  and  the  middle  term  £4. .  10  is  brought 
down  to  shillings.  Working  according  to  the  rule  of  proportion, 
we  ,have  £41 . .  1 . .  10  for  one  year's  interest  of  the  given  sum  of 
principal,  a  fourth  part  of  which  is  the  required  mterest  for  a 
quarter  of  a  year  or  3  months. 

What  will  be  the  amount  of  intcfrest  due  upon  £7693.  .18.'. G 
at  5  per  cent,  for  the  first  .6  months  of  the  year  i814  which  is  not 
leap  year  I 

£  £  Sh.        D. 

6  »  ^)  7693        18        6  ( 


Days 

January  31 

February  28 

March  31 

April  30 

May  31 

June  30 

Pays      181 


13        11  interest  for  1  yeaf. 


384 
20 

7693 
12 


92327 

181  days  in  first  6  months. 

92327 
738616 

92327 

12) 


Days  in  a  year       365)  16711187  (45784  (4 
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1460-- 

381|5 
£100..] 

3111 
1825 

-2861 
25M 

8068 
2820 

•1487 
1460 

•17 
Here  5  being  the  20th  part  of  100,  we  divide  the  given  principal 
by  20,  to  obtain  the  interest  for  a  whole  year  £:i84. .  13. .  11.  Boi 
as  the  given  months  contain  only  181  days  we  multiply  this  interest, 
reduced  to  pence,  by  that  number,  and  divide  the  product  by  865 
the  days  in  a  common  year,  by  which  step  we  have  a  number  of 
pence  equal  to  £190. .  15.  .4  for  the  interest  for  the  given  period. 
A  person  holds  a  bill  for  £500,  due  on  the  1st  of  August:  but 
wishing  to  have  cash  for  it  on  the  2dth  of  April,  what  discount  musf 
be  allow  for  ready  m<>ney  at  that  time,  at  the  rate  of  5  per  cent  1 

£  April6days 

5  ^)  500  May  81 

June  30 

25  July  31 

88  — 

88  da^ 


£  SI).  D  Qrs. 


885)  2450  (6    14    8    3  discount 
2190 


260 
20 

365)  5200  (14 
365 

BiU£500..00..0..<^ 
Discount  6..  14.. 3.. 3 

Value  £493.. 05.. 8..  1 

» . 

1550 
1460 

868 

'    4 

••90 
12 

)   1448  (8 
1095 

365)  1080  (2 
720 

345 

360 
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Of  Fractions. 


A  frttcium  is  arithmetic  signifies  any  quantity  less  than  ^  given 
integer ;  tlius  one  quarter  or  one  fourth  part  is  a  fraction  of 
ft  whole  quantity,  being,  as  the  name  imports^  a  part  broken  off  from 
ft  whole.  To  form  a  distinct  notion  of  fractions,  we  are  to  suppose 
a  whole  unit  to  consist  of  a  certain  number  of  equal  parts,  of  which 
parts  one  or  more  being  taken,  and  one  or  more  left,  both  the  parts 
taken  and  the  parts  left  behind  are  all  equally  fractions,  that  is 
Itfoken  parts  of  that  whole  unit.  Thus  if  we  divide  a  pound  of  tea 
into  16  equal  parts  or  ounces,  each  ounce  or  any  number  of  ounces 
less  than  16,  will  be  a  fraction  of  a  pound.  One  ounce  will  then  be 
galled  one  sixteenth  part,  eight  ounces  will  be  eight  sixteenth  parts 
pr  one  half  of  a  pound. 

Different  ways  are  adopted  to  express  fractions :  one  is  to  give 
them  particular  names  and  then  to  employ  them  as  whole  quantities  ; 
thus  10  ounces  may,  with  regard  to  the  pound  as  the  integer,  be 
considered  as  ten  sixteenths  of  a  pound ;  but  with  regard  to  the 
ounce  itself  as  an  integer,  they  are  ten  integral  quantities.  In  the 
same  way  15  shillings  are  15  twentieths  of  a  pound,  if  wc  refer  to 
the  pound  as  the  integer,  or  unit,  but  they  are  15  integers  in  the  view 
of  the  shilling  being  the  unit. 

The  other  way  of  expressing  a  fraction  (tliat  is  what  is  called 
ft  vulgwr  fraction)  is  to  write  under  a  small  line  the  number  of  parts 
into  which  any  unit  is  divided,  and  above  the  line  the  number  of 
Ihose  parts  mcluded  in  the  given  fraction.  Thus  15  shillings,  con- 
sidered as  a  fraction  of  a  pound  consisting  of  20  shillings,  would 
be  exjfU'essed  in  this  way  ^  or  fifteen  twentieths  of  a  pound ;  ^ 
means  that  the  integer  is  divided  into  two  equal  parts,  of  which  one 
is  employed  in  the  firaction :  |  of  a  penny  signify  three  fiirthing4» 
)>ecause  the  farthing  (as  its  antient  spelling  indicated)  is  the  fourth 
part  of  a  penny.  Hence  in  expressing  sums  of  money,  for  seventeen 
•hillings  and  nine  pence  fiirthing  we  write  17s.  O^d. 

In  vulgar  fractions  the  figure  under  the  line  is  ^rmed  the  denomi* 
nator,  as  pointing  out  the  number  of  parts  into  which  the  integer  is 
divided,  and  the  number  above  the  line  shows  how  many  of  those 
parts  are  included  in  the  fraction,  on  which  account  it  is  called  the 
ftumera^or:  thus|  express  that  the  whole  number  is  divided  into 
4  parts,  of  which  3  are  contained  in  the  fraction.  Fractions  of  this 
sort  are  properly  so  called :  but  when  on  the  other  hand  the  nume* 
rator  contains  more  parts  than  those  into  which  the  denominator  is 
divided,  tlien  the  fraction  is  improper ;  thus  \  or  five  quarters  is 
an  improper  expression  instead  of  l^ 

Fractions  of  the  same  real  value  may  be  expressed  in  various 
ways,  according  to  the  number  of  plirts  into  which  the  integer  is 
divided :  thus  A,  f ,  J,  ^,  all  alike  express  the  half  of  any  integer ; 
for  if  we  iiivide  it  into  2, 4,  6,  or  10  equal  parts,  and  take  1,  2,  3, 
or  5  of  them  respectively  we  take  one  hsilf  of  the  whole, 

1st.  In  working  with  vulgar  fractions  the  first  thing  necessary 
is  to  reduce  a  mixed  number  to  an  improper  fraction ;  for  example, 
to  reduce  &J>  which  is  a  mixed  number  pjirtly  integral,  partly 
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fractional  to  an  improper  fraction,  in  which  state  we  can  work 
with  it,  we  multiply  the  integral  part  8  by  the  denominator  & 
adding  to  the  product  the  numerator  8,  when  the  equivalent 
improper  fraction  will  be  y .  The  reason  of  this  is,  that  seeing  from 
the  fractional  part  ^  that  the  integer  is  divided  into  5  equal  parts, 
the  integral  part  must  of  course  contain  40  of  those  fifth  parts,  and 
with  the  addition  of  the  numerator  3  the  whole  of  the  mixed  number 
will  contain  forty-three  of  those  fifth  paits. 

2ud.  To  reduce  an.  improper  fraction  to  its  proper  equivalent 
mixed  number,  we  just  reverse  the  foregping  operation.  To  reduce 
the  improper  fV^ction  V  parts,  >ve  divide  the  numerator  43  by  the 
denominator  5,  wheu  the  quotient  8,  together  with  the  renuunder 
3^  will  again  form  the  mixed  numherS|-. 

3rd.  To  reduce  a  fraction  to  its  lowest  terra.  It  was  already 
observed  that  the  same  real  quantity  may  be  expressed  by  various 
fractions,  according  to  the  number  of  parts  into  which  it  is  divided  : 
thus  fl^,  II,  f ,  h  are  all  expressions  of  the  bame  value,  for  eacli 
expresses  that  the  fraction  contains  one  half  of  the  parts  into  which 
the  integer  is  di\'ided ;  and  ^  is  the  lowest  term  by  which  the  half 
of  any  quantity  can  be  expressed. 

In  finding  this  lowest  term  different  methods  are  practised :  one 
is  to  divide  both  numerator  and  denominator  by  the  same  number, 
^  long  as  it  can  be  done  without  a  remainder,  when  the  last  quo- 
tients will  be  the  lowest  term :  thus  the  fraction  -ff^  may  he 
.divided  several  times  in  succession  by  6,  as  -ffjiy  |  ^^  |  i|  1  J»  ^^^^^ 
we  come  to  ^  which  can  no  longer  be  divided  by  any  common 
divisor;  we  therefore  consider^  as  the  lowest  term  of  the  gives 

fraction  {4$7« 

These  Common  divisors  of  a  fraction  are  called  its  cotmnoti 
measure^,  and  in  practice  are  equally  found  by  trial :  to  discover 
this  measure  however  methodically  the  rule  is  to  divide  the  deno> 
minator  by  the  numerator,  and  if  any  thing*  remain  to  divide  the 
former  divisor  by  it ;  repeating  this  operation  as  long  as  there  shall 
be  a  remainder,  when  the  last  divisor  will  be  the  common  measure 
of  both  parts  of  the  fraction. 

Example :  required  the  common  measure  of  the  fraction  ^},  or 
reduce  it  to  its  lowest  term. 

368 


368)  456  (1 
^68 


88)  368  (4 
352 


16)  88  (6 
80 


•8)  16  (2 
16     ■ 


•• 
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.  Eight  is  therefore  the  common  measure  of  this  fraction  j^^  and  when 
both  parts  are  divided  hy  8,  making  |4  ^  fraction  is  brought  to 
its  lowest  term ;  no  number  being  able  4o  divide  them  both  any 
longer  without  remaindei:s^      ^ 

This  operation  rests  upon  the  observation  that  whatever  number 
measures  two  other  numbers,  it  will  also  measure  their  sum  and 
tlieir  difference,  as  well  as  any  multiple  or  repetition  of  the  same 
liumbers ;  thus  8  which  measures  both  paits  of  the  fraction  j^f, 
will  also  measure  their  sum  824^  being  contained  in  it  103  times, 
and  their  difference  88  in  which  8  is  contained  11  times. 

4th.  To  reduce  fractions  having  different  denominators  into 
others  of  the  same  value,  but  having  a  denominator  common  to  all: 
for  example,  to  reduce  |  and  ^  to  two  equivalent  fractions  of  tkt 
came  name,  that  is  in  which  the  value  of  each  shall  be  expressed, 
in  the  same  parts  of  ^ the  integer  to  which  they  belong.  Multiply 
each  numerator  successively  by  every  denominator  but  its  own, 
for  a  new  numerator ;  and  all  the  denominators  together,  for  a 
common  denominator,  in  the  case  above  given,  multiply  the  nu- 
merator 8  by  the  denominator  6  giving  18  for  a  n^w  numerator 
in  the  place  of  3  ;  and  the  numerator  5  into  the  denominator  4, 

S'ving  20  for  a  new  numerator  in  the  place  of  5,  then  multiplying 
e  denominators  4  and  6  together  we  have  24  for  a  new  denomina- 
tor, common  to  botli  fractions  which  will  stand  thus  ^  and  |^, 
equivalent  to  J  and  f . 

Example :  reduce  ^,  -^|^,  f ,  and  f}  to  fractions  of  the  same  nature, 
baving  a  denominator  common  to  them  all ;  or  give  the  value  of  each 
in  proportional  quantities,  in  the  same  parts  of  the  integer  or  unit. 
The  given  fractions  are  f ,  -^,  f,  and  ^-f. 


2 

7 

8 

33 

3 

15 

3 

3 

3 

15 

30 

21 

24 

99 

45 

9 

9 

15 

15 

» 

270 

189 

360 

495 

405 

35 

35 

fkytC 

35 

99 
1485 

35 

1350 

1800 

2025 

810 

567 

1080 

9 

1215 

9450 

6815 

12600 

13365 

14175 

14175         14175         14175  .      14175 

Here  each  numerator  is  multiplied  in  succession  by  all  the 
denominators  except  its  own  :  that  is  to  say,  2  is  multiplied 
successively  by  15,  9,  and  35 ;  7  by  3,  9,  and  35,  and  so  on : 
hence  we  have  the  numerators  9450,  6615,  12000,  13365,  which 
with  the  common  denominator  14175,  formed  by  the  successive 
multiplication  of  the  four  givea  denominators  3,  15^  9,  and  35 


■ 

%bg!tthtr,  produce  fractiotts  each  equivalent  to  the  eorres}MMidiiiii 
firaetions  given,  and,  having  this  advantage,  that  they  are  aB 
cxpreased  in  the  same  parts  of  the  integer* 

AsDitiON  Of  Vulgar  Fbactiomi* 

Addition  is  performed  by  reducing  tlie  sevetal  given  fractions io 
those  having  a  common  denominator,  if  they  are  not  so  at  first,  and 
then  adding  tlie  numerators  together  for  a  numerator  to  the  comaMm 
denominator.    Thus  in  the  last  example,  were  it  required  to  add 

aether  the  fractions  there  given,  f,  4s>  f » <^^  H*  ^^^  ^^7  are 
uoed  to  one  denomination,  the  four  new  numerators  must  be 
«dded  together,  to  form  a  new  finction  with  the  common  denomi- 
nator, which  will  be  4ffff : 
0450  but  as  this  is  an  improper 

M15  fraction,     the     numeratiiMr 

IseOO  being    greater    than     the 

.  18366  denominator,  it  may  be,  as 

before  shown,  brought  into 


AWaO  its  equivalent 

ber,  as  in  the  maigtn* 


14175)  4d030  (%iV^ 
28350 


'3680 

SuBTRACTXOlf  OF  VVLGAB  FBACTIONf. 

This  is  performed  by  reducing  the  two  fractions  (if  not  so  given) 
to  a  common  denomination,  and  then  taking  the  less  numerator 
from  the  greater ;  the  remainder  becoming  a  new  numerator  to  the 
former  denominator  Thus  if  from  |  we  tsdte  away  j^,  that  is  ^,  tha 
remainder  will  be  J  or  ^ 

Example  from  i^f  subtract-^. 

785  19  896 

45  896  45 


3925 
3140 

8064 
896 

35325 

17024 

40340      40340 
From   35326 
Subtract  17024 

Banu 

18301 

**■ 


4480 
3586 

40340 
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.  When  in  mixed  puipbers  t)ie  fractional  paxtSj^alU^ough  given  or 
made  of  a  common  denomination,  are  such  tkat  the  .fraction  of  tb^ 
less  number  is  greater  than  the  fraction  of  the  greater  9umbeit^ 
then  ay  ip  subtraction  of  integers^ .  an  uni^  musit  be  borrowed  ..and 
divided  into  the  same  number  of  parts  with  those  in  the  cojamdo 
denominator.  For  ijistance»  if  it  bfs  required  to  subtrnqt  926-]|^. 
from  6^  ^  we  borrow  an  integer  or  15  fiftecSkths  from  the  unit  3 
of  the  greater  number>  which  added  to  th^  6  fifteemtbs  in  its  frac- 
tion, make  20  fifteenths^  from  which  subtracting  the  8  in  the  leas 
iittmbar»  yr^  havci  a  remainder  4^  and  one  must  .be. itemed  to  the 
unit  6  in  the  less  number,  so  that  the  whole  remainder  will  be 

aw  if. 

Multiplication  op  Vvlq^k  Fractioits* 

-  This  consists  in  multiplying  the  numerators  of  the  two  given 
fractions  into  each  other,  for  a  new.  numerator,  and  the  denomiiia- 
tors  together,  for  a  new  denominator  to  that  product.  Thus  in 
multiplying  f  by  -f  we  have  for  a  product  \%  equal  to  ^  This 
may  be  made  evident  by  taking  these  fractions  of  a  foot :  for  j^  of 
a  foot  is  2  inches,  therefore  ^  will  be  10  inches ;  .and  ^  of  a  foot 
being  4  inches,  f  will  be  B  inches.  Then  multiplyiiig  10  inches  by 
Q,  the  product  is  BO  square  inches :  but  it  was  formerly  noticed 
that  the  square  inches  in  a  foot  are  144:  if  now  w^  take  the  9th 
part  of  that  quantib^  the  result  is  16,  and  5-tinies  16  are  80,  which 
Las  just  been  found  to  correspond  with  the  fraction  ^  of  a  foot,  the 
product  of  ^  multiplied  by  f  • 

From  this  example  it  will  be  undeEstood  why  fractions  multipli^ 
together,  produce  quantities  of  leas  numerical. value  thantthe  frac** 
tions  themselves^  and  that  even  integers,  multiplied,  b^yt  fmctioas^ 

g've  products  of  less^apparent  value  than  the*integen«    Thus.l 
ot  multiplied  by  |  of  a  foot,  or  12  inches  multiplied  bif  9 inches,, 
will  give  only  |  of  a  square  foot,  or  108  square  inches.    Thisidis*. 
mordancy  however  arises  from  the  poverty  of  language,  which 
compels  us  to  employ  the  same  <term  a  yW,  to  express  a  certain 
measure  of  extent,  of  surface,  and  of  solidity. 
•  When  integers  xur  whole,  aooibers  are  multiplied,  byi  integeirs, 
their  value  ia  apparently  increased ;  wlien  by  the  4mit  1  their  value 
remains  unaltered  $  but  when  by  a  fraction,  thdr  value  is  diminished 
proportioBably  to  the  difference  between  the  fraction  4nd  unity.  * 

To  multiply. an  integer,  by  a  fraction,  you  multipLyit  by  the^ 
numerator,  and  divide  the  product  by  the  denominator ; .  andk  if: 
there  be  ^nj  remainder  it  is  apiiexed  to. the  4]iiotient  as  the  nume* 
rator  of  a  fraction,  with  the  same  denominator  as  that  in  the  muiti- 
7642  plier,  as  In  the  margin.    This  how^* 

7  evet  ia^Qnlv  an  apptifsatioii.of  the 

—  rule  already  given ;  for  the  inte- 

8)  5348  (  gevs  704  niay  be  repfaented.  as 

— i^--^     .  '  '      an  improper  fhietiop  ''^  with  I 

668 1|4     .     ..  ior  linity  &r  a'deiiomiiiat4k*  - ;.    ..    . 

To  multiply  an  integer  by  a  mixed  number,  first  multiply  it  by  the 

8 
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idfifgral  i>art,  and  to  the  product  add  t&at  olitained  by  the  multipC* 
drtion  of  the  iiiteg;er  into  the  fractional  part.  For  instance,  in  ihe 
ttmexed  case,  the  integers  756  7&0      by        Bf 

are  first  multiplied  by  the  inte-  8  ' 

fer  8:   then  the  same  integers  766 

are  muUiplied  by  6  the  numem-  6048  6 

!•>    of  the  fraction,    and    the  630  

product,  dtrided  by  6  the  de»- 6|37B0 

nominator,  i*  added,  to  obtain  6678  

the  whole  jproduct  6678.  630    . 

Tn  multiplying  a  mixed  number  by  a  fraction,  the  fraction  is  first 
tfiultijj^lied  into  the  integral  part,  and  then  into  tfie  fractional : 
ihus  m  multiplying  48  4  by  ^,  48  multiplied  by  4^  will  give  44 
^,  and  ^  by  4^  are  ^,  which  added  to  the  H  or  the  equiralent 
fraction  f^,  will  make  m  that  is  i  ^f^  to  be  added  to  the  44, 
making  the  whole  product  45  ^^  or  •^. 

To  mvltipfy  two  mixed  numbers  together,  ywX  miist  add  the 
products  of  the  two  intesral,  and  the  two  fiactional  parts,  alter- 
nately multiplied  into  each  other,  when  their  sum  will  be  the  pro- 
duct required.    For  example,  multiply  36  f  by  24  f «    The  integral 

parts  are  firstmultiplied  to- 

96    by    24        864  gether  producmg  864 ;  then. 

M    1^    f  ,         24  each  integral  part  into  the 

24    by    I  18  fractional  part  belonging  to 

f ^   by    I  0 jf  "the  other,  giving  in  all  42 ; 

'.  lastly  the  two  fractional  parts. 

906  i  producing  ^  or  J :  and  the 

sum  of  the  whole  is  906  |. 
This  may  be  illustrated  by  common  calculation.  Taking  equal 
quantities  with  the  above  in  feet  and  inches.  36  i  will  be  36ft 
Oin.  and  24  f  will  be  24ft.  8in, :  these  quantities  multiplied  toge- 
ther, agreeably  to  the  instructions  given  under  the  head  \of  multi- 
plication of  integers,  will  produce  906  square  feet,  and  6  twelf^ 
parts  or  906^  feet. 

« 

.  Division  of  Vuioaa  Fbactiok». 

i 

Division  is  performed  by  crass  mukiplication :  that  is  by  mul* 
.tiplying  the  numerator  of  ifae  dividend  by  the  denominator  of  the 
divisor;  for  a  numerator  ,W  the  qnotient,  and  the  dcnommator  of 
the  dividend  by  the  numerator  of  the  divisor,  for  a  denominator  to 
the  quotient.  For  iustanca,  in  dividing  |^  by  f  we  multiply  6  the 
D^nlerator  of  the  dividend,  by  *  3  the  denominator  of  the  divisor, 
and  obtain  15  for  the  nwlierator  of  the  quotient.  Again,  we  mul- 
tiply 6  the  denominator  of  the  dividend,  bv  2  the  numerator  of 
ti^  divisor,  giving  12  for  the  deoomiiiator  of  the  quotient,  which 
wijl  then  be  4|>  an  improper  fraction  equal  in  value  to  1  -fV  ^>^ 

In  this  operation  our  purpose  btiag  to  discover  how  often  2  third 
parts,  of  any  quantity  can  be  contained  in  6  sixth  parts  of  the 
same  quantity,  or  to  discover  the  difference  betwelete  these  quan* 
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titles,  ou  the  supposition  that  the  greater  contains  the  less  but  ' 
once ;  we  must  see  that  f  will  be  contained  only  half  the  number 
of  times  that  |  would  be  contained  in  |.  For  this  reason  we  di- 
vide the  given  dividend  by  2,  and  multiply  the  quotient  by  3,  oir  in 
other  words^  we  take  3  times  the  halt  of  th<^  dividend,  to  obtain 
the  quotient  required  in  the' question.  Thus  in  this  example,  bring 
the  given  dividend  |^  to  another  fraction  of  the  same  value, -capable 
of  division  by  3,  as  for  instance  \^ :  the  half  of  this  is  -^  and  3 
times,  the  quotient  ^ill  be  -H  or  1  -;^  that  is  1 }  as  before  found. 
The  truth  of  this  wiH  be  evident  if  we  suppose  tine  given  fractions 
to  be  parts  of  a  foot,  for  instance,  where  the  divisor  |  of  a  foot 
will  be  8  inches,  and  the  dividend  ^  will  be  10  inches.  Here  8  is 
evidently  contained  in  10  once  and  2  remain,  or  ^  «qual  to  i  con^ 
Mquently  the  quotient  will  be  1  ^  as  already  fbund. 

in  dividing  an  integer  by  a  fraction,  or  the  contrary,  the  integer 
flxust  assume  a  fractional  form,  by  writing  it  as  the  numerator,  with 
1  lor  a  denominator:  thus  5  may  be  represented  fractionally  in  this 
wayjf. 

Mixed  numbers,  in  the  divisor  or  dividend,  or  in  both,  must  be 
reduced,  as  formerly  shown,  to  improper  frractions;  and  then  the 
division  is  performed  in  the  usual  way :  thus,  -  ' 

18f)166f( 


■*•■ 


M  )  1001  (3008 

815 


6       336)  3003  (8 


2688        336 


315 


y 

Here  the  divisor  18  f  is  reduced  to  the  equivalent  improper 
fraction  ^  and  the  dividend  166 1  to  ^^^ :  multiplying  these  num- 
l>ers  alternately  the  products  are  ^^  for  the  quotient  equal  to 

l|i  keeping  accounts  of  pioney,  shillings  and  pence  may  be  regarded 
as  fractions  of  the  h^her  denominations :  pence  as  fractiqi^s  of  a 
shilling,  or  together  with  shillings  as  fractions  of  a  pound.  Hence 
the  lowe.r  denominations  of  any  sort  may  be  considered  as  fractious 
of  the  higher,  by  placing  the  low^r  as  die  numerator  of  a  fraction^ 
of  which  the  denomiiiator  is  .an  unit  of  the  higher  denomination* 
Thus  8  pence  becomes  A  of  .a  shilling,  or  -^  of  A  that  is  -^  of 
a  pound.  The  value  pf  ttiese- fractions  is  found  by  reduction;.' 
multiplying  the  numerator  by  the  integers  An  the  higher  denomina- 
tion^ and  dividing  the  product  by  the  given  denominator:  thus 
•^of  a  pound  will  be  IBs.  for  9  multiplied  by  20,  the  sliillings  in 
a  pound,  and  the  product  .1,80  divided  by  ;L0,  the  denominator,  the 
quotient  will  be  18. 

In  arithmetical  calculation  it  often  happens  that  a  quantity  is 
4sxpre6sed,  as  in  the  case  just  mentioned^  as  a  fraction  of  a  fractfoJH 


»v 
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through,  several  steps  of  progression.  Thus  the  8  pence  are  re* 
priesented  ^s'  -^  of  ^^j  of  a  pound, 'for  1  penny"  is  the  IStH  part  o^ 
a'shiiiing  'Which  is  the  20tb  of  a  pound.  To  reduce  all  stich  f^c- 
ttoiis  to  one  of  fhe  same  value  in  partu  of  the  highest  denoiliinati6n 
^en,  ve  multiply  all  tlie  numer^itors  successively  together^  for  a 
Numerator,  ana  aV^  the  denominators  together,  for  a  denominator 
to  tlie  new  fractiotf.'  Thus  12  ounces  may  be  represented  as  ^J  of 
^  of  4  t)f  -^  of  a  ton ;  or  multiplying  the  numerator  12  by  the 
others  all  units,  v/t  have  still  12  for  the  numerator^  and  multiplying^ 
alf  the  numerators  togedier,  we  obtain  ^^^jiy  of  a  ton  as  tbc  cxV 
pression  for  16  ounces.  * 


Decimal  Feactions. 


The  nature  and  application  of  Yulpar  Fractions  being  thus  stated^ 
it  remains  to' give  a  brief  explanation  of  Decimal  Fractions^     Ii)^ 
money,  weight,  capacity,  dimensions,  or  other  measures  of  quanti- 
ties, the  unit  or  integer  of  iany  denomination  has  been  divided,  but 
witliout  any  regard  to  system,  into  various  numbers  of  parts,  at  tbe^ 
option  of  different  nations.   Calculations  founded  on  these  arbitrary 
divisions  of  parts  are  freque^itly  tedious,  and  of  course  subject  to 
accidental  errors.    For  this  reason  it  has  been  agreed  upon,  among 
men  of  science,  to  suppose  iqtegers  or  single  quantities  of  every 
kind  to  be  divided  into  ten  equal  parts,  called  decimal  or  tenth 
parts,  from  the  Latin  word  decern,  signifying  ten.    Of  these  decimal 
parts  each  is  again  subdivided  into  bth^r  tep  equal  parts,  called 
hundredth  parts ;  these  again  into  ten  others  called  thousandth  parts ; 
and  so  on  indefinitely. 

Decimal  parts  and  all  their  subdivisions  are  represented  by  the 
same  numerical  characters  or  cyphers  as  integers :  but  they  are 
distinguished  from  integers  by  a  point  before  them,  or  on  the  left 
hand :  thus  8  without  a  point  stands  for  8  integers  or  whole  units, 
but  .8  with  a  point  before  it  stands  for  a  decimal  fracUon,  to  l)e 
read  eight  tenth  parts  of  one  integer.  In  the  same  way  88  will 
represent  eightv^eight  integers  or  units  of  any  sort ;  whereas  8.8 
signify  only  eight  units  and  eight  tenth  parts  of  one  unit;  and  .88 
stand  for  no  more  than  eighty-eight  hundred  the  parti  of  one 
unit. 

In  decimal  arithmetic,  numeration  is  just  the  reverse  of  that  of 
integral  arithmetic.  In  this  last  the  value  of  figures  increases,  in 
proportion  as  they  are  removed  from  the  unit's  place  on  the  right 
hand  to  the  left :  but  decimal  figures  decrease  in  value  as  they  re- 
tire from  the  characteristic  point  on  the  left  hand  to  the  right.  In  " 
integers  the  first  figure  on  the  right^hand  is  an  unit,  and  the  others 
represent  tens,  hundreds,  tjiousands,  &c.  as  they  recede  to  the  left. 
Jn  decimals  on  tlie  contrary,  thfe  first  figure  after  the  separating  point 
is  a  tenth,  the  next  to  the  right  hand  a  hundredth,  the  iicxt  a 
thousandth,  and  so  on.  Numeration  of  decimals  is  tlierefore  pcr- 
f>^cd  as  in  the  following  table. 
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In  this  table  on  the  lei^  band  is  the  point,  (similar  to  the  full  stop 
or  period  in  language)  serving  to  distinguish  integers  from  decimals. 
Tbe  first  figure  .  1  represents  one  tenth  part  of  an  unit  or  integer' 
of  whatever  nature  it  may  be;  thus  if  the  integer  were  a  pound 
pf  money,  1  tenth  part  would  stand  for  2s.  The  second  figure 
2  in  tlie  place  of  hundredth  parts  represents  two  hundredths: 
and  if  to  it  we  join  the  1  in  the  place  of  tenths  we  liave  .12  toJ>e 
read  twelve  hundredths.  The  third  figure  3  signifies  three  thou* 
sandth  parts,  and  joined  to  the  foregoing  figures,  making  .123, 
will  represent  one  hundred  and  twenty-three  thousandth  parts :  in 
the  same  way  by  taking  in  the  4  in  the  place  of  the  ten  thousandths, 
we  have  .  1234  standing  for  one  thousand  two  hundred  and  thirty- ' 
four  ten  thousandth  parts  of  an  unit  It  is  necessary  to  observe 
that,  although  the  value  of  decimals  diminishes  in  a  tenfold  pro- 
portion with  respect  to  integers,  according  to  their  position  re- 
specting the  characteristic  pomt,  yet  in  reading  them  their  value 
relgtiveiv  to  themselves  is  reckoned  from  the  left  to  th^  right,  as  in 
numeration  of  integers. 

When  a. zero  or  noueht  is  placed  on  the  right  of  an  integer^  the 
value  of  the  integer  is  increa^^ed  tenfold ;  thus  8  signifies  eight,  but 
80  is  ten  times  eight  or  80 :  zeroes  or  noughts  on  the  .leA  hand  of 
an  integer  haye  no  effect  on  its  value,  for  8,  08,  008,  0008,  are  all  but 
eight.  In  reckoning  decimals^  the  contrary  takes  place,  for  zeroes 
or  noughts  on  tlie  right  hand  of  a  figure  have  there  no  effect 
whatever  oi|  its  value;  but  on  the  left' hand)  for  every  zero^  the 
value  of  tlie  subsequent  figui^  is  diminished  to  one  tenth  of  its^ 
former  value.  Hepce,  ^8  is  eight  tenths, .  08  eight  hundredths^' 
.008  eight'  thousandths'^,  .000003  eight  millionths.  Henee  thc^ 
figures  representing  the  year  1^14  will  be  oif  vcrv  different  values^ 
according  to  the  position  of  the  characteristic, point. 

1814 ,    One  thousand  eight  hnndxed  apd  fourteen. 

181  •  4   Oi^e  hundred  and  eightv-one,  and  four  tenths*  ^ 

l8  •  14    Eighteen,  and  fourteen  hundredths. 

1 .814 .  One»  and  eight  hunilred  and  fourteen  thousandths. 

f  1814    One  thousand  eight  hundred  and  fourteen  ten  thousandtbf 

•  01814  One  tJiou^and  814  hundred  thousandths. 

'  0M18J4  One  thousand  $14  millionth  parts^  &c. 


•3  50 

Z  00 

•  5eo 

450 

•500 

450 
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1st.     To  reduce  vulgar  frattions  to  deeimals^ 

To  the  numerator  annex  a  number  of  zeroes  separated  by  the 
decimal  pomt,  and  dWide  the  whole  by  the  denomipator.  For 
example  let  ^  be  brdught  tb  a  decimal  fraction  of  the  same  ^ue. 

^)  56.00000  (.74066  In  this  operation  the 

52  5:  * "  quotient  is  brought  into 

the  form  of  a  decimal 
fraction,  by  counting  off 
from  the  last  6  (included) 
as  many  figures  as  there 
are  noughts  employed  in 
the  division,  which  h^re 
are  five,  and  then  placing 
before  the  5th  figure  7, 
the  distinguishing  or 
characteristic,  point,  at 
*500  is  done  in  the  example. 

450  The  result  of  the  opera- 

tion  is  that  .74666,   or 

*50  seventy    four    thousand 

six  hui^dred  and  sixty- 
six  hundred  thousandth  parts  of  any  integer  .are  equal  to  fifty-six 
seventy-fifth  parts  of  the  same.  •  In  other  words,  that  if  any  given 
quantify  be  divided  into  seventy-five  equal  parts,  and  also  into  ona 
hundred  thousand  equal  parts,  fifty-six  of  the  former  will  be  equal 
to  seventy-four  thousand  six  hundred  and  sixty-six  of  the  latter. 

In  the  foregoing  divisiod  something  is  lost,  because  there  is  a 
remainder  of  50 :  but  although  by  taking  down  more  noughts  the 
division  might  be  continued,  and  the  quotient  of  course  continually 
augmented,  yet  it  would  never  arrive  precisely  at  the  full  truth. 
For  it  will  be  seen  from  the  last  three  divisions  that  the  same 
remainder  50  will  always  be  produced  ;  and  consequently  that  the 
rest  of  the  quotient  will  consist  of  6  repeated  without  end. 

In  reducing  vulgar  to  decimal  fractions  the  result  obtains  diBjfti^T 
ent  names  according  to  its  nature :  thus  if  the  division  end  without 
a  remainder^  the  quotient  is  said  to  be  a  friite  or  terminate 
decimal;  whe^  the  division  however  far  carried,  still  leaves  a 
remainder,  the  decimal  in  the  quotient  is  called  infinite  or  indeter- 
minate  ;  when  the  same  remainder  is  continually  repeated,  and  the 
same  figure  continues  to  be  repeated  in  the  quotient,  as  in  the 
example  before  given,  the  decimal  becomes  a  repeater :  if  the 
repetition  return  not  at  every  step,  but  after  two,  three,  or  more 
figures,  the  decimal  is  said  t6  circulate^  and  the  eirculatiBg  figures 
are  pointed  out  by  an  asterism,  or  other  mark,  at  the  beginning  and 
end  of  the  circle ;  while  repeating  decimals  are  disdoguished  by  a 
dash  Of  inciined  line  drawn  acros^  the  repeatinj^  figure. 

2nd*  To  reduce  decimals  of  a  lower  to  a  l^igher  denomination^ 
Divide  the  given,  decimal,  with  a  number  cf  z^rpea  annexed  Whea 
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ueceisanr,  by  the  integers  in  the  higher  denomination:  when 
leveral  aenominations  are  given  you  begin  with  the  lowest,  adding 
its  value  to  the  next  in  order  up  t6  the  highest. 

For  example,  reduce  15  shillings  9  pence  3  fiurthings  to  the 
decimalfiractionof  a  pound.  ^ 

Sh.        D.        Qrs. 
16  9  8 

4)  3.00  (        12)  9.7500  (        %)  15.81250  ( 


.75  .8125  .790625 

First  we  divide  the  8  fSurthings,  with  some  zeroes  in  the  place  of 
decimals,  by  4,  the  farthings  in  a  penny :  thk  quotient .  75  is  thea 
annexed  in  its  proper  place  to  the  9  pence,  ahd  the  whole  divided 
by  12,  the  pence  in  a  shilling;  \he  quotient  .  8125  is  in  the  same 
wav  annexed  to  the  15  shillings,  and  the  whole  divided  by  .20,  the 
shillings  in  a  pound,  will  give  .  790825  as  the  decimal  fracUon  of 
a  ponmi,  corresponding  in  value  to  15sh.  9d.  3qrs. 

3rd.  To  discover  the  value  of  any  decimal  fraction.  Multiply 
the  decimal  by  the  integers  in  the  next  denomination  inferior  tor 
that  of  the  fraction,  and  cut  off  by  the  proper  point,  as  many 
figures  from  the  right  hand  of  the  product  as  the  decimals  in  the 
multiplicand ;  then  the  figures  on^  the  left  of  the  point  will  be 
integers  of  the  lower  denomination  which,  together  with  the  decimal 
part,  will  be  equal  in  value  to  the  fraction  given  to  be  reduced. 
For  instance,  let  the  decimal  fraction  discovered  in  the  las^ 
operatio  nbe  brought  down  to  shHlings,  pence,  and  farthings* 


Tons  £ 

5887fir  -  . 790625 

20  20 


Cwt.  11.875-  •  sh.  15.812500 

4  12 


Qrs.     1.5- •  d.    9.750000 

28  4 


ft.    14.*  '  qri«  3.000000 

As  zeroes  on  the  right  hand  of  decimals  are  of  no  value  they  are 
usually  dropped :  but  tbeir  place  must  be  reckoned  in  setting  off 
the  point,  as  is  here  done,  in  finding  the  value  of .  55875  of  a  ton. 

Addition ^nd  Subtracti&n  of  decimals  are  performed  like  the  ssimt 
operations  in  integers,  observing  dways  to  place  the  point  of  separa- 
tion in  the  same  vertical  column,  so  that  tens  may  stand  under  teoi^ 
hundreds  under  buadreds,  Sec, 
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76.286  5883.6 

356.75  28d8.763l^ 


8.06852 


67.0074    DiflFctcnce  5784.73642 
528.64 


1027.65008  Sum 


In  these  examplei  the  points  being  placed  perpendicuhrly  alioTe 
and  below  ea^h  other,^  the  figures  on  both  sides  obtain  their  proper 
position,  and  the  number  of  decimal  figures  in  the  sum  and  the  differ- 
ence is  equal  to  that  in  the  longest  line  of  the  sums  added  and 
subtracted.  The  lower  figures  in  the  subtraction  are  supposed  to 
be  t^en  from  tens,  and  one  is  carried  on  to  the  foUdWing  figutes 
dn  the  left,  without  regaHing  the  point  of  distinction. 

MkltipHcaiio^  of  decimals  is  performed  in  exactly  the  same  way 
WitSi  that  cff  integers:  the  only  addftional  step  is  to  cut  off,  by  the 
point,  from  the  right  hand  of  the  product,  as  many  decimab  as  are 
equal  to  those  m  iMth  the  numbers  multiplied. 

Here  the  multiplication                        068 .  7358 
is  carried  on,  wi&out  re-                          46.133 
garding  tlie  points;   but                        ■■ 
in  placing  the  point  in  the                       20062074 
product,  7  figures  ate  cut                     29rt62()74 
off  from  the  right  hand,                     0687^58 
equal  to  the  4  in  the  mul-                  58124146 
tiplicand  and  the  3  in  the               38749432 
multiplier.  — : '. 

It  sometimes  wiH  hap-  44690.6886614 

pen  that  the   number  of 

figures  in  the  product  is  not  equal  to  that  of  t)ie  two  numbers  mul- 
tiplied, as  in  these  examples. 

.0005689  .1102768 

.00036  .112 


34134  2205536 

17067  1102768 


.000000204804 


1102768 


.0123500016 


When  thi^  oteuts  die  ntimber  of  figures  in  the  multiplicand  andl 
multipHcator  must  be  made  up  in  the  product,  by  adding  zeroes  on 
the  left  hand  of  the  efficient  ngqres,  as  here  shown. 

In  lAtrltiplying  <jiecim^Is  by  10, 100, 1000,  &c.  We  have  only  to 
iM>ve  the  point  fr6m  the  left  hand  to  the  right^  one  place  for  every 
iK>ix^(  far  the'  multijjSirier :  tlius, 

.56  .305  .0125489 

10  100  1000 


6.60  36.500  ili.548900a 


Division  of  decimals  b  done  as  in  integers ;  and  in  asoertaining 
the  yalue'of  the  quotient  we  cut  off  from  the  right  as  many  figures^ 
as  added  to  the  decimals  if  any^  in  the  divisor,  will  be  equal  to  the 
decimals  given  or  assumed  in  the  dividend.  When  there  are  the 
aame  number  of  decimals  ui  the  divisor  as  in  the  dividend,  then  the 

3uotient  will  consist  entirely  of  integers :    when  there  are  more 
ecimals  in  the  divisor  than  m  the  dividend,  zeroes  mast  be  added 
to  the  latter  to  make  up  the  same  number. 

See  these  rules  exemplified  in  the  following  cases* 

8.56)  978.35846  (114. 2M        4.88)  999.99  (^^8. 
866 876 


•  * 


m  9 
87  6 


3676  3639 

3434  3604 


2618  136 

1712 


8064 
7704 

'3606 
3424 


•181 


€.26763)  466.80000  (73.     866)  6754.26  (7.89 
438  0271-  6992  *- 


1887299  '7622 

1877269  6848 


^m 


10040  -7746 

7704 


••41 
ExtRACTiON  Op  Roots. 

The  simple  value  of  any  number  is  called  its  Jirst  power,  or  the 
rool,  as  from  it  spring  all  other  values  to  which  the  same  number  can 
be  carried.  When  this  number  is  multiplied  by  itself,  it  is  said  to 
be  squared^  and  the  product  is  termed  the  second  power,  expressed 
by  a  small  figure  2  over  the  number  itself,  thus  8^.  If  this  second 
power  be  again  multiplied  by  the  original  number  or  root  the  pro- 
duct becomes  the  cube  or  third  power  expressed  thus  8^,  which  again 
multiplied  by  the  root  produces  the  squared  cube  power  8* :  this 

T 
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ntfUiptied  by  the  root  gives  the  sursoUd  or  ^th  power  8' ;  which 
again  Bioltiplied  by  the  original  number  will  product  the  squared 
mbe  or  sixth  power  8^.  la  this  way  may  any  higher  power  »f  any 
given  quantity  he  produced. 

In  the  following  table  are  contained  the  first,  secoud,  and  third 
powers,  of  the  nine  digits. 


1st  power  or  root 
2ud  do.  or  square 
drd  do.'    or  cube 


l|2|8|4|5|6       7|B|9| 

1 

4   1    9      16      25     36  1  49 

64  1  81 

1 

8      27  [64    125   216  j  343 

512 1 729 

Here  we  see  that  9  is  the  square,  and  37  the  cube  of  the  root  3; 
64  is  the  square,  and  512  is  the  cube  of  8 ;  &c» 


1st     Extraction  of  the  Square  Root, 

Divide  the  given  square  number  into  periods  of  two  figures  each, 
beginning  witli  the  first  on  the  right  hand  and  counting  to  the  left, 
if  the  square  consist  of  integers :  but  if  it  consist  of  decimals  begin 
at  the  left  hand  and  mark  off  the  figures  in  pairs  to  the  right.  For 
^very  period  thus  set  off  there  will  be  a  figure  in  the  root. 

Find  what  number  when  squared  will  be  equal  to  or  next  under 
the  first  period  on  the  left  hand :  write  this  number  or  root  in  the 
quotient,  and  its  square  under  the  same  period,  to  be  subtracted 
iarom  it.  To  the  remainder  bring  down  both  the  figures  of  the 
next  period  of  the  given  square :  double  the  figure  in  the  quotient, 
for  a  divisor  to  this  new  dividend,  writing  it  as  such,  but  leaving 
room  for  a  figure  or  two  in  the  place  of  units  and  tens.  Then  see 
how  often  this  divisor  is  contained  in  the  new  dividend,  (exclusive 
of  the  unit^$  place)  and  write  the  number  of  times  in  the  quotient, 
as  also  in  the  void  space  letlt  in  the  divisor,  the  whole  of  which  is 
to  be  multiplied  by  the  figure  last  placed  ii|  the  quotient.  This 
product  subtracted  from  the  last  dividend  will  leave  a  remainder 
to  which  tlie  next  period  of  the  given  square  is  to  be  brought 
down,  and  the.  extraction  of  the  root  carried  on  as  before. 

Should  it  happen  that  the  quotient  doubled  for  a  divisor 
cannot  be  taken  out  of  the  remainder,  after  the  succeeding 
period  is  brought  down  to  ft,  a  noiijht  or  zero  is  to  be  written  in 
the  quotient  and  divisor,  and  another  period  is  to  be  brought  dowii^ 
from  the  given  square,  fud  tiie  extraction  coatinoed. 

When  all  the  figures  of  the  given  square  have  been  employed, 
and  a  remainder  is  still  left,  a  period  of  two  aerocs  raay  Ue  annexed 
to  it,  and  the  extraction  still  carried  oa :  observing  that  the  figures 
obtained  in  the  root,  after  the  zeroes  are  employed,  will  be  all  deci- 
mals and  di:»tinguishcd  by  the  point. 

Example.    Required  the  root  of  the  sq;itare  723775 .  5626, 


411  ITl 

Square  number 

729775 .  5625 

64*  •    •       -    • 

[IMETIC* 

Root 
(850.75 

850.75 
850.75 

165)  887 
825 

17007)  127556 
119049 

4253  75 
50552  5 
4258750 
680600 

728775 .  5625 

170145)  850725 
850725 

159 


Here  is  an  example  of  the  principal  varieties  occurring  in  the 
extraction  of  the  square  root.    We  begin  by  making  a  point  or  dot 
under  5  in  tiie   unifs  place  of  the  integral  part  of  the  square 
723775.  then  passing  over  the  second  figure  7  we  point  the  next 
figure  7 ;  again  passing  the  3  we  point  the  2,  which  concludes  the 
integral  part.    Tlien  dividing  the  decimal  part  of  the  square  .  5625 
into  pairs,  we  place  points  under  the  6  and  the  5.  By  this  we  see 
that  the  root  to  be  discovered  will  consist  of  three  points,  con* 
sequently  of  three   figures  of  integers,  and  of  two  points  or  two 
figures  in  the  decimal  fraction.    Next  making  the  marks  at  each 
end  of  the  square  as  in  division,  we  inquire  what  number  when 
squared  or  multiplied  by  itself,  will  be  equal  or  nearest  under  the 
first  period  on  the  left  hand  of  the  square,  which  is  72.     By  the 
preceding  table  we  see  64  to  be  the  nearest  square  under  72,  the 
root  of  which  behig  8  is  written  in  the  quotient,  and  the  square  64 
jubtracted  from  72  leaves  8.     To  this  remainder  we  bring  down  the 
whole  of  the  next  period  37,  and  saying  twice  or  double  the  root 
foiind  8  is  16,  we  write  this  as  a  divisor  to  tlie  new  square  837> 
leaving  room  for  one  or  two  figures  in  the  place  of  units  and  tens : 
16  will  be  found  5  times  in  83  ;  5  is  therefore,  written  in  the  root 
after  8,  and  also  in  the  divisor  after  16,  making  altogether  165, 
which  multiplied  by  5  the  root,  will  produce  825  to  be  subtracted 
as  in  the  first  step  of  the  extraction.    To  the  remainder  12  we  bring 
down  the  next  period  of  the  original  square  75,  then  doubling  the 
whole  root  85,  we  have  170  for  a  new  divisor,  with  some  places 
vacant.     We  now.  inquire  hew  often  170  can  be  taken  out  of  127, 
(for  the  unit's  place  of  tlie  dividend  is  srlways  excluded  in  this  * 
question)  and  finding  it  cannot  be  done  at  all,  we  write  nought  in 
the  root  making  it  850,  and  also  nought  in  the  divisor  now  become 
1700 :  then  bringing  down  the  next  period  56  of  the  decimal  part 
of  the  square,  we  inquire  how  often  1700  can   be  taken  out  of 
12755 :'  this  being  done  7  times,  this  figure  is  written  in  the  root 
and  in  th^  divisor,  which  multiplied  by  7  gives  119049.     The  dif- 
ferenee  between  these  numbers,  witli  the  last  period  25  forms  a  new 
dividend,  and  the  new  divisor  is  double  the  whole  root,  or  17014, 
yrhicb  is  contained  5 '  times  in  the  dividend  850725  without  any 
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remainder.^  The  extrnctiou  is  therefore  finislied,  and  the  root 
required  »  850.75,  two  figures  of  decimals  being  set  off  from  the 
right  handy  because  there  are  two  periods  of  decimals  in  the 
given  square  numbers. 

As  a  proof  that  the  operation  is  correct  we  have  only  to  square 
the  root  now  found,  that  is,  to  multiply  it  by  itself;  when  the 
product,  as  there  was  no  remainder  in  the  extraction,  will  be  exactly 
equal  to  the  square  iiumbet  originally  given. 

2nd.  Extraction  of  the  Cube  Root. 

This  b  performed  as  in  the  following  example,  where  it  is  required 
to  discover  the  root  of  the  cubical  quantity  176369715 .712. 


Cubic  nmnber   Root 
)  176369715.712  ^560,7 
•  •  •   • 
125 

75)  513 

5 
5 

3  times  25 
5 

125 

56 
56 

175616 

V)   •  -75137157 

176369715712  - 

336 

280 

• 

!••••••-»  •  • ! 

d  times  3136 
56 

18816 
15680 

175616 

560.8 
560.8 
4486  4 
336480 
28040 

3144966  4 
560.8 

25159731  2 
1886979840 
157248320 

176360715.71  2 
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Having  written  down  the  given  cubical  qutntitv,  distinguishing  by 
the  point  the  integers  from  the  decimals,  we  begin  to  divide  the 
hitegers  into  periods  of  three  figures,  by  placing  a  peint  or  dot 
under  or  over  the  unif  s  place  5,  then  passing  over  two  figures  (as  in 
the  square  root  one  figure  was  passed  over)  we  dot  the  fourth 
figure  9 :  again  passing  two  figures,  a  dot  is  placed  under  the 
seventh  figure  6.  Thus  we  have  thre^  points,  and  consequently 
three  figures  for  the  root  of  the  integer.  As  in  the  square  root,  the 
decimals  were  pointed  off  by  couples^  so  in  the  cube  root  they  are 
set  off  in  periods  of  three  heures  each ;  and  in  this  example  the 
root  will  contain  one  place  of  decimals. 

Having  gone  thus  fiir,  we  inquire  what  number  or  root  when 
cubed,  or  twice  multiplied  into  itself  will  give  a  produet  the 
nearest  under  the  first  period  of  the  integers  176.  This  will  by  the 
foregoing  table  appear  to  be  5,  producing  tbe  cube  125,  for  the 
cube  of  6  is  216.  The  root  5  is  written  in  the  quotient,  and  the 
cube  125  under  the  period  176.  The  difference  between  them  is 
51,  to  which  bringing  down  not  the  whole  period  269  as  in  the  ex- 
traction of  the  square  root,  but  only  the  first  figure  3,  we  take  for 
the  divisor  three  times  the  square  of  the  figure  in  the  root  which  5» 
or  three  times  25  that  is  75.  This  is  placed  as  a  divisor,  and  the 
"ividend  is  divided  by  it  as  in  common  division  of  integers.    75 

^'ng  contained  6  times  in  513,  we  write  6  in  the  quotient  or  root : 
hen  cubing  the  whole  root  56,  producing  the  cubical  quantity 
175616,  this  is  written  under  the  dividend  513,  separated  by  a  line, 
but  in  such  a  way  that  the  cube  stands  directly  under  the  first  two 
periods  of  the  original  cube  176369,  from  which  the  new  cube  (and 
not  from  the  dividend  513)  is  subtracted.  To  the  remainder  753 
we  bring  down  7  the  first  figure  of  the  following  period  of  the 
original  cube ;  then  taking  thrice  the  square  of  the  root  already 
found,  56,  ^hat  is  thrice  3136  or  9408  fi)r  a  divisor,  we  see  that  it 
cannot  be  taken  out  of  7537 :  we  therefore  write  a  zero  in  the  root 
and  take  down  the  remainder  of  the  period  15  together  with  the  first 
figure  7  of  the  last  period,  and  asking  how  often  9408  can  be  taken 
out  of  this  new  dividend,  we  see  it  may  be  done  8  times.  This 
6  is  written  in  the  root,  and  the  whole  of  it  being  cubed,  as  in  the 
example,  the  last  product  turns  out  to  be  exactly  the  same  with  the 
number  given  for  extraction.  The  quotient  560.7  is  therefore  the 
cube  root  of  tliat  quantity.  As  in  the  decimal  part  of  the  given 
cube  there  was  but  one  period  or  point,  so  we  set  off  one  figure  from 
the  right  hand  of  the  root  for  the  decimal  part  of  it. 

Having  thus  gone  through  the  most  necessary  branches  of  arith^ 
pietic,  and  this  in  the  manner  the  least  abstruse  or  embarrassing, 
and  the  best  adapted  to  practise  in  ordinary  life,  it  remains  only  to 
apprise  the  stqdent,  fpr  his  satisfiaiction  and  encouragement,  that 
the  rules  laid  down,  and  the  examples  given  for  his  direction,  are 
by  no  means  either  arbitrary  or  merely  mechanical;  but  all 
founded  on  the  nature  of  things  and  of  numbers,  and  are  sus* 
cepttble  of  the  most  accurate  and  convincing  demonstration. 


CHAR  l\\ 


OF  ALGEBIU. 


A^^.^?^^  "  *  **™  brought  from  the  Arabic  langutgt,  sigv 
nitymg  in  general  the  art  of  compariag  and  equalsziog 
quantities,  and  of  resolving  questions  in  arithmetic,  where  the«€ 
oDeratjons  are  required.  By  algebra  we  discover  a  general  form 
of  expressing  the  results  of  all  questions,  including  similar  circum- 
stances, relative  to  magnitude,  auantity,  or  number ;  or  in  other 
words,  by  algebra  we  perform  the  several  operations  of  addition 
and  subtraction,  of  multiplication  and  division,  employing  not  thf 
common  arithmetical  cyphers,  but  other  characters  or  symbols,  of 
no  real  intrinsic  value  in  themselves,  but  qualified  to  represent 
magnitudes,  quantities,  and  numbers  of  every  description.  For 
example,  let  us  suppose  any  number  as  4  to  be  represented  by  the 
letter  a,  and  5  to  be  signified  by  b,  and  their  sum  0  to  be  signified 
by  c :  then  in  algebraic  language  a  and  b  added  together  will  be 
equal  to  c,  or  tlius  a-^-bzzc ;  that 'is  in  this  case  4+6=0.  But 
the  values  of  the  arithmetical  symbols  4,  6,  and  9,  having  by  long 
and  unvaried  usage  obtained  specific  determinate  values,  t^ey  are 
not  susceptible  of  any  change;  whereas  the  values'afiixed  to  the 
letters  a,  b,  c,  and'the  like,  mav  be  varied  indefinitely,  and  opera- 
tions performed  by  them  still  give  correct,  results ;  thus  a  may 
stand  for  12,  b  for  irf,  and  c  for  their  sum  30,  then  a+^=c,  will 
represent  12+18=301 

Although  any  letters  of  the  alphabet  may  be  employed,  to  repre- 
sent quantities  in  algebraic  operations^  yet  it  has  been  found  con- 
venient, for  distinction's  sake,  to  use  the  letters  in  the  beginning  at 
a,  b,  c,  d,  €,  &c.  for  quantities  of  which  tlie  values  are  given  or  known, 
and  the  letters  in  the  end  as  v,  x,  y,  «,  for  quantities  neither  given 
|ior  known,  but  which  are  required  to  be  discovered.    Thus  in  the 
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foregoing  example  the  values  of  a  and  b  being  given,  and  their  sum 
required,  wc  ^ould  say  a-f-^=a:.  ^ 

Algebraic  quantities  are  connected  by  certain  signs  as  (-f )  plus 
a  latin  term  signifying  moref  denoting  that  the  two  quantities 
between  which  it  is  pl^^^^d  are  to  be  added  together:  thus 
4+5  are  equal  to  9.  Tlie  sign  (— )  minus  another  latin  term  for 
less,  denotes  that  one  of  the  quantities  between  which  this  sign  is 
placed  is  to  be  subtracted  from  tlie  other :  thus  9  —  6  equal  to  4. 

The  sign  ( x  )  between  two  quantities  signifies  that  they  are  to 
be  multiplied  together :  as  4  x  5  are  20,  or  ci  x  bzzz.  The  product 
of  two  or  more  quantities  multiplied  into  one  another,  is  also 
represented  by  writing  down  the  letters  standing  for  them,  close 
tog etlier  as  the  letters  in  a  word :  thus  the  product  q£  axb  it 
written  ab,  that  of  a  x  &  x  c  x  d,  is  written  a6cd. 

Division  is  expressed  by  writing  the  dividend  above  a  small  line 

and  the  divisor  below  it:  thus  •--zix  will  signify  that  the  quantity 

b 
represented  be  a,  which  supfpose  to  be  24,  if  divided  by  the  quantity 
represented  by  b  or  6,  will  give  for  a  quotient  4  or  the  value 
^  of  X. 

Equality  of  quantities  in  value  is  expressed  by  two  small  parallel 
thus  a-t-ftr=c. 

arithmetical  figure  is  placed  before  algebraic  symbols, 

numeral  coefficient,  and  shows  how  often  the  algebraic 

to  be  repeated :   thus  5  m  will  mean  five  times  the 


s  consisting  of  the  same  characters  are  said  to  be  like  r 

nd  9  am  are  like  quantities ;  but  5  am  and  9  amm  are 

unlike  quantities.     Quantities  having  the  same  signs  before  them» 

whether  plus  +  or  minus — ,  have  like  signs:  but  one  having  4* 

and  another  —  have  unlike  signs.     Quantities  with  the  sign  plus  -f- 

before  them  are  positive,  and  those  with  minus  —  before  them  are 

^  negative.    It  is  true  that  in  the  nature  of  things,  a  properly  negative 

h  quantity  cannot  exist ;  because  in  common  language  the  expression 

\  contains  a  contradiction  of  terms,  as  a  negative  quantity  ought  to 

be  a  quantity  less  than  nothing:  but  in  algebra  the  expression  is 

fused  to  describe  such  quantities  as  are  to  be  deducted  from  others 
with  which  they  are  connected.    Thus  the  amount  of  a  person's 
estate  may  be  considered  as  a  positive  quantity,  and  that  of  his 
[j  debts  as  a  negative  quantity,  which  being  deducted  from  the  former 

'  will  leave  the  true  value  of  his  property.     When  no  sign  stands 

'  before  an  algebraic  quantity,  it  is  always  considered  to  be  positive^ 

and  to  have  the  sign  plus-f. 

Addition  in  algreba  is  performed  in  three  different  ways. 

1  St.  When  the  quantities  are  like,  and  have  like  signs,  the  rule 
fs  to  add  together  tlie  coefficients  (counting  a  quantity  having  no 
coefficient  as  one)  and  to  annex  the  common  letter  or  letlern,  pre- 
fixing the  common  «ign. 
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Examples. 


+  5  m 

—  9Cx  z 

+  3m 

—     7  X  z 

+      m 

—          X  z 

-f  9m 

—  32xz 

+  8m 

r-  18xz 

1 

{-26  m 

—  154  X  « 

2nd.  Wlien  the  quantities  are  like,  but  the  signs  unlike,  al!  the 
}M>sitive  quantities  are  added  together,  as  are  all  die  negative  nuai»^ 
tities ;  and  the  difference  between  these  sums  is  the  amount  oi  the 
whole^  having  the  sign  belonging  to  the  greatest  sum. 


Examples,  » 

—2a  — 6«+2 

—     7a  +24n~& 

+     9a  ^4n+13 


1» 


+  17  a  sum  of  +        +  33  »  +  15 
—     9  a  sum  of  —        —  10  n  — 13 


4 


+     8  ^  total  +  23  n 

To  understand  these  examples  we  may  take  the  posit  _  _ 
ties  as  representing  the  several  articles  of  a  persons  effects,  ¥ud  the 
tkegative  quantities  as  his  debts:  in  this  case  it  is  evident  that,  to 
know  the  true  state  of  his  afiairs,  we  must  deduct  the  debts  from 
the  effects,  and  the  remainder  will  be  his  real  property,  equal  to  the 
complex  amount  of  all  the  positive  and  negative  quantities  taken 
together.  Thus  in  tlie  iirst  example  we  have  +da  and  +9a  amount- 
ing  to  +17a  for  the  effects,  and  —2a  and  —7a,  amounting  to — 9a 
for  the  debts,  which  last  sum  taken  from  the  former  will  leave 
•i-8a  for  the  value  of  the  remahiing  property. 

8rd.  When  the  quantities  to  be  added  are  all  unlike,  they  are 
written  down  in  succession,  with  their  respective  signs  and  coeffw 
cients,  in  one  line  as  in  the  following  examples^ 

24  a  c  <£— w 

—  9  m  3no+64y5 

8  n 

X  cd  —  m  +  3na  +  S4ys. 


24a  — 9w  +  8n  +  x. 

Subtraction  ip  algebra  is  performed  by  changing  the  sign  of  the 
qv^ntity  to  be  subtracted,  and  then  adding  the  two  quantities 
together  as  before  shown. 
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Ezamplesi 


7  ^—3  d  *         6  W— 9  n+43 


+5  &+ll<^  4  m  +   n+10 

In  tbe  first  exuiple  where  ^b  —  Bd  must  be  iakeit  from  12&+8c{» 
If  we  change  the  sisn  of  76  whibh  is  -I-  into  — ,  and  then  add  the 
two  quantities  together,  by  the  2nd  rule  of  addition,  we  shall  ha^e 
.|-  56 :  atid  in  subtracting  —  Sd  from  -I-  Bd^  if  we  change  the  -^ 
into  -\',  and  add  these  quantities  together,  we  shall  hare  -i- 11  J. 
Had  the  question  been  to  take  only  H  from  1^\-Qd,  tbe  remainder 
would  evidently  have  been  66-|-8c{ :  but  as  the  sum  to  be  subtracted 
is  less  dian  76  by  thrice  the  value  of  d^  the  remainder  must  be 
greater  than  it  would  have  been,  ou  the  first  supposition,  by  thrice 
the  value  ofd;  that  is  it  must  be  ^b-l-VLd* 

Muitiflkation  in  algebra  is  performed  accordmg  to  these  rules* 
When  the  quantities  to-  be  multiplied  have  like  signsg  the  sign  of 
the  product  is  -j-;  and  when  they  have  unlike  signs  it  is  — .  When 
tile  given  quantities  are  simple,  nnd  the  sisn  of  the  product  by  the 
above  rule,  to  which  annex  the  product  or  the  coefficients,  if  an^^ 
and  then  all  the  letters,  to  make  up  the  product  required,  thus  m 
the  first  example  following,  where  the  quantity  12cd  is  to  be  mul- 
tiplied ^by  9111,  we  multiply *tlie  coefficients  12  and  9,  giving  108 
for  the  coefficient  of  the  product,  and  write  down  the  letters  of 
both  quantities  beginning  with  the  multiplicand,  prefixing  the  siga 
-I-  because  the  fiictors  have  both  the  sam^  signs. 

-I- 12  erf  -I-  7  *  —  8  nmx 

-I-  '9  »«  —  6  rf  -^  6  no« 


mi^ 


-l-lOactfm  — S5U  -I- 40  mnxROZ 

Again,  when  the  ikctors  are  compound  auantities,  each  term  of 
the  multiplicand  is  to  be  multiplied  by  each  term  of  the  multiplier, 
and  the  sum  of  these  several  products,  collected  according  to  the 
rules  of  addition,  will  be  the  general  product  required. 

Eiamples. 

1st.  Snd. 

multiply        «i-J-it  8a.|-2c— 4rf 

by  m'^n  &a 


mm-i-mn  40a«-hJ0ac  — 20ail 

mn  -I-  nn 


mm -1-2  mfi -I- mi. 


U 
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3rd. 

a-l-c  —  «-l-2- 


'^ad  —  cd-l'dx-r^dz 
ob  .f.  he  —  bx  -I-  bz  —  ad^cd  -I-  dx — (fa-|-fly-|-cy— «y-|-5rr. 

tn  the  first  of  these  examples  where  the  quantity  m>|-n  is 
squared  or  multiplied  into  itself,  beginning  (as  b  done  in  multiply- 
ing feet  and  inches  by  feet  and  inches  in  common  arithmetic)  at 
the  left  hand  with  the  quantity  m,  this  multiplied  by  the  fit  of  the 
multiplicand  gives  for  a  product  mm  ;  then  n  multiplied  by  m  gives 
for  a  product  mn.  Again  taking  n  for  the  multiplier  and  going 
dver  the  nmltiplics^,  we  have  for  a  product  mn  -1- nny>  which  is  set 
down  beginning  under  the  multiplier  n :  and  these  two  products 
Added  together  give  for  the  total  product  mm  -|-  2  mn  -|-  nn.  But  when 
any  number  is  multiplied  by  itself  the  product  is  a  square,  or  (he 
second  power  of  that  number ;  it  is  therefore  usual  instead  of 
Writing  the  ^antity  twice  over,  as  mm  or  nn^  to  set  down  the  root 
tvith  the  second  third  or  other  power  marked  over  it;  hence 
instead  of  mm  -|-  2  mn  -|-  nn  we  write  in^-l-  mn  -I-  n« . 

In  the  second  example  8a  multiplied  by  5a  give  40a2,  5a  by 
2c  give  lOoic;  and  as  both  these  quantities  have  like  signs,  the 
signs  of  the  product  ^re  -|-:  again  &a  hy  4d  give  20a</,  and 
the  signs  being  unlike,  that  of  the  product  is  ^  ;  consequently 
the  total  product  is  40a<  -|-  lOoc  —  20ai/. 

In  the  3rd  example  when  the  quantities  in  the  multiplicator 
are  iiieapable  of  combination  witli  those  in  the  multiplicand,  being 
all  represented  by  different  characters,  the  sum  of  the  three  several 
multiplications  must  be  written  out  in  succession  in  one  line,  as 
was  directed  in'  speaking  of  addition. 

These  algebraic  operations  may  be  illustrated  and  confirmed  by 
common  arithmetic  in  this  way.  In  the  first  example,  for  instance, 
let  m  represent  8,  and  n  6 ;  then  the  operation  will  appear  in  this 
shape. 


9^-0                                   S  Here  the  component 

B^-l-  6                                -I-  6  parts  of  the  given  quan- 

tity,  8  and  6,  are  sepa- 

64-1-48                                 14  rately   multiplied  toge- 

.  48  [-  36                    X  14  ther,  and  the  result  is 

the  sum  of  the  products 

64.|.96.|.d6=:196    z=    19a  of  8  multiplied  by  8, 

ti  twice  8  by  6,  and  of 


G  by  6,  in  all  IIH},  which  is  the  produ<^t  bf  14,.  the  sum  of  the  tw» 
parts  8  and  65  multiplied  by  itself. 


w 

In  this  example,  in 
sttrnmingupthe  separate 
products  we  meet  with 
+  mn  and  — am,  which 
being  equal  quantities 
with  contrary  signs  de- 
stroy one  another ;  that 
is»  the  one  subtracted 
a«     4(  4c  —  m«-|-2mx-^x*     from  the  other,   as    is 

directed  in  addition, 
nothing  will  remain ;  a  point  therefore  or  asterisk  is  placed  in  the 
general  products.  In  tne  same  way  —  ax  and  -|-  a»  destroy  one 
another,  and  their  place  in  the  product  is  filled  by  an  asterisk ; 
and  the  remaining  terms  are  brought  down  in  their  order. 
*  To  illustrate  this  example  by  common  arithmetic,  let  a  represent 
$,  m  0,  and  x  4 ;  then  the  operation  will  assume  this  appearance. 


• 

AtCEBKA 

4th. 

4i-I-m — X 

«— w-l-x 

• 

a<-f-am  —  ax 

— am  —  m* 

-1- 

rax 

ax 

^- 

mx — x2 

« 

64 
—  36 

ii.i.e— 4 

— . 

8—6-1-4 

28 

-1-48 

0 

e4.(.  48—32 

-^ 

— 48— 86M-24 

76 

8^-6—4=10 

32-1- 

24- 

-16 

—  16 

8— 0-)<4=   6 

64     9(c        *— 36-1-48— 16  =  60  =  60 

The  products  arising  from  the  successive  rauUiplications  of  ^ 
quantity  by  itself  and  by  its  seyeral  products  are  called  its  potoers, 
of  which  the  given  quantity  itself  is  the  root :  thus  x  is  the  root, 
and  multiplied  by  itself  the  product,  the  square  or  second  power 
will  be  XX,  which  again  multiplied  by  the  root  will  give  the  cube, 
or  third  power  xxx  ;  the  fourth  power  will  be  xxxxy  and  so  on. 
But  as  this  mode  of  expression  would  soon  become  inconvenient 
and  even  exposed  to  great  error,  by  t^ie  omission  of  a  letter,  it  is 
the  practice  to  express  the  power  by  a  small  figuce  set  over  the 
root ;  thus  x  squared  is  indicated  by  ^^,  the  cube  by  a?',  the  fourth 
power  by  x«,  and  so  on  to  any  extent.  The  figure  thus  set  over 
the-  root  is  called  the  exponent  or  index ;  and  by  adding  tliese 
exponents  together  the  same  result  is  expressed  as  if  the  root  had 
been  repeatedly  multiplied  :  thus  a-i-a^  r=  a^,  and  a^-|-a^  =  a^. 
.  Division  of  algebraic  quantities  is  performed  agreeably  to  the 
following  rules ;  observing  that  when  the  signs  of  the  divisor  and 
dividend  are  like,  that  of  the  quotient  is  -|-,  when  unlike  it 
is  — . 

1st*  When  the  divisor  is  simple,  that  is,  contains  but  one  term, 
and  appears  in  each  term  ;of  the  dividend,  divide  the  coefficient  of 
each  term  of  the  dividend  by  the  coefficient  of  the  divisor,  and 
expunge  or  withdraw  from  e^h  term  the  letter  or  letters  of  the 
divisor,  when  the  result  will  be  the*  quotient.    Thus  if  it  be 
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required  to  divide  25  cd  by  6  c^  we  divide  the  coefficient  25  by 
the  other  5,  which  will  give  5  for  the  coefficient  of  the  quotient: 
and  €  d  being  a  product  of  which  the  c  of  the  diyi»or  is  a  fiictor, 
this  symbol  being  expunged  or  taken  away,  the  remaining  symbol  i 
will  bfclong  to  the  tfnotient,  which  will  then  be  5  d. 

5am)  5a^M»|-25a6m — 5aa^  (aM-56~fi| 
5a^M 


-1-25  a  6 
25a6i 


— 6aai« 
5a«i* 


In  beginning  this  operation  the  divisor  bam  is  to  be  taken  out 
of  the  first  term  of  the  dividend  5  a^m :  taking  the  root  a  from 
the  3rd  power,  we  have  the  2nd  power  of  a  for  a  jterm  of  the 
quotient ;  and  as  5  is  contained  once  in  5,  and  m  once  in  m,  neither 
of  these  coefficients  (<me)  need  to  appear  in  the  quotient;  they 
are  therefore  suppressed  or  expunged  ;  and  the  divspr  5  am  being 
multiplied  by  the  quotient  a^,  and  the  product  5  a^m  written  under 
the  dividend  is  equal  to  it,  and  of  course  no  remainder  is  left.  The' 
pezt  term  25  a  6  m  is  then  brought  down^  and  the  5  of  the  divisor 
being  containied  5  times  in  the  25,  5  is  placed  as  a  fM>efficient  in 
the  quotient.  Then  a  m  is  contained  h  times  in  a  ^  m  ;  consequently 
5  b  becomes  the  term  of  the  quotient  corresponding  to  this  step  of 
the  division,  which  term  multiplied  into  the  divisor  gives  25  abm^ 
to  be  subtracted  without  a  remainder/  Lastly  comes  down  the 
term~5  a  m*,  out  of  which  if  we  take  the  divisor  +5  ajn,  the 
quotient  must  be  «— m :  hence  the  whole  quotient  in  this  operation 
will  be  a>+56 — m.  The  same  nsay  be  contracted  by  expunging 
the  characters  of  the  divisor  from  the  dividend,  in  this  way ; 

5am)  5a'm+25aftm — 5am<  ( 

■  I  ■   ■  ■  ■  / 

dS    .f  6     ft     —      m. 

2nd.  When  the  divisor  is  sipsple,  but  not  a  factor  or  portion  of 
any  term  of  the  dividend,  the  quotient  must  be  expressed  as  a 
fraction,  of  which  the  numerator  is  the  dividend,  and  the  de- 
nominator the  divisor :  thus  48  m  divided  by  9  x  can  be  expressed 

48  M 

only  as  a  fraction  -— — 

" "  j»  • 

3rd.  When  the  divisor  is  complex,  that  is,  contain^  more  than 
pne  term,  the  first  term  of  the  dividend  is  divided  by  the  first  term 
i^f  t|ie  divisor^  and  the  quotient,  beuig  put  down  with  the  proper 
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fign,  is  BittMplieil  into  tfie  wbole  of  the  diTiior»  tot  a  pfoduct  to 
be  sobtracted  from  At  dividend.  If  any  tfaiBg  renain  it  beoomes 
a  new  dividend,  the  int  tenn  of  wliich  is  again  divided  by  the  first 
term  of  the  divisor,  and  the  quotient  annexed,  with  the  pn^r 
sign,  to  the  foregoing  tenn.  Then  the  whole  divisor  is  mnltipUed 
by  tills  last  pwt  of  the  quotient,  and  die  product  subtracted  from 
the  hut  dividend ;  and  so  on  as  long  as  any  thing  remains,  or  at 
least  until  it  be  evident  that  something  will  always  remain. 

For  example,  divide  x<+  2  xz-^-z*  by  or+z. 

Here  we  inquire  how  often 
-a  the  first  term  of  the  divisor  x+z)  x'+Sxz+z*  («+2 

is  contained  in  sfi,  the  first  X9-^   xz 

term  of  the  dividend :  and  as  ' 

a>  is  the  second  power  of  df,  *        xz+f 

or  the  product  of  x  multiplied  x  s-f  ^ 

by  «,  it  follows  that  if  we  di-  

vide  the  product  by  the  root  *     ? 

the  quotient  will  be  the  s^e  root;  and  multiplying  by  it  the 
diviser,  the  product  is  x^-k-Tz  which  subtracted  m>m  the  dividend 
will  leavers.  To  this  bringing  down  the  remaining  termss,  we 
have  a  new  dividend  xz-^9^.  The  inquiring  how  often  we  can  have 
«  of  the  divisor  in  x  s,  we  see  it  can  be  taken  z  times :  for  x  being 
one  of  the  fisictors  ih  the  product,  it  is  clear  that  z  must  be  the* 
othen  This  written  in  the  quotient,  with  the  sign  -J-,  because  the 
signs  of  the  divisor  and  dividend  are  like  or  die  same,  we  next 
multiply  the  whole  divisor  by  z,  producing  xz^f^sfi,  equal  to  the  last 
dividend. 

Another  example;  where  the  dividend  is  found  by  the  multi- 
plication of  4  a*|-^ — I^M  by  a-f-2i9i, 

44i-|-i — 6  m 
a-|-2M 


8  a  m-J-2  b  m — 10  m* 
4a9-|-«6 — 5am 


^|-2m)  4ii*-|-Bam-|-a6.|.2ftm— 5am — 10 m*  (Aa-\*b—5z 
4ai-|-8am 


a&-|«2im 
a  i*|-2  b  m 


—6am — ^10  ji^ 
— 6am — 10  mt 
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Equations.    In  algebraic  calculations  it  is  generally  the  object^  by 
means  of  certain  known  quantities,^  to  discover  others  tl^atare  un- 
known, but  which  are  stated  to  stand  in  given  proportions  or  rela- 
tions to  those  known  quantities.    This  is  done  by  discovering  what 
portion  of  such  known  quantities  is  equal  in  value  t6  tbe  re* 
quired  quantities ;  and  the  statement  of  this  value  is  termed  an 
equation.    In  the  equation  a»\'b — czzx,  if  the  values  of  ai-|-c  be 
known,  their  sum  which  is  x  must  also  be  ascertained.    An  equation 
is  said  to  be  resolved  when  the  known  quantities  are  all  placed  on 
the  one  side  of  the  sign  of  equality,  and  the  unknown  quantities  on 
the  other ;  and  the  value  of  the  unknown  quantities  is  called  the 
root  of  the  equation.     When  an  equation  expresses  the  mere  value 
of  a  quantity  it  is  a  simple  equation :  when  it  contains  the  second 
^  power  or  the  square  of  the  unknown  quantity,  it  is  a  quadratic 
equation ;  when  it  exhibits  the  third  power  or  cube,  it  is  a  cubic 
equation ;  the  4th  power  constitutes  a  biquadratic  equation,  and  so 
on  with  the  higher  powers.     When  the  unknown  quantity  is  con- 
nected with  a  known  quantity  and  their  coujun(;t  v^ue  is  also 
known,  the  unknown  quantity  may  b^  transposed  to  the  one  side  of 
the  equation,  and  the  known  quantities  to  the  other,  as  in  this 
example,  where  the  value  of  x  is  required,  at  the  same  time  that  if 
8  be  taken  from  x,  the  remainder  vnll  be  20;  x — 8=i20. 

Here  we  sec  that  if  8  be  taken  from  the 

X — 8=20  value  of  x  the  remainder  will  be  20;  con- 

x=20.1-8  sequently  2Gi  and  8  must  be  equal  to  x;  the 

<    £1=28  8  IS  therefore  transposed  to  the  opposite 

side  of  the  equation  with  the  sign  —  chang- 
ed to  -1-. 

Agaui,  let  8  x-I-4  be  equal  to  12  x — 24,  required  the  value 
of  X. 

Here  as  8  x  is  four  less  than 

8x-|-4z=12x — 24  12X-T-24,  8x  alone  must  be 

I        8x=il2x — 24 — 4  equal  to  12x— 24 — 4,  or  to 

8  x=12  X — 28  12  X  — 28 ;  this  last  sum  there- 

8  X — 12  x=4  x=28  fore  28  must  be  the  .difference 

xzl7.  between  jBx  and  12  x,  that  is 

equal  to  4ir,  consequently  ^ 
must  be  the  4th  part  of  28,  or  7  :  and  that  this  is  tlie  case,  may  be 
easily  shown  in  this  way.  The  question  states  that  8  x-1-4  are  equal 
to  12  X — 24:  8  times  7  are  66,  and  adding  4  we  have  QO :  again, 
12  times  7  are  84,  from  which  subtracting  24,  we  have  60  as 
before. 

Of  the  general  nature  of  algebraic  operations,  the  foregoing 
observations  may  be  sufficient  to  conyey  spme  notion  to  the  reader ; 
and  to  enter  more  deeply  into  such  a  subject  would  be  unsuitable 
to  a  work  of  this  kind :  it  remains  therefore  just  to  give  a  specimen 
or  two  of  die  kmd  of  questions,  in  the  solution  of  which  algebra  is 
employed.  . '         • 
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Ist  Two  friends  A.  and  B.  each  riding  bis  own  horse',  set 
«ttt  on  the  same  day  and  at  the  same  hour,  from  London  and  Edin- 
burgh, for  the  purpose  of  meeting  upon  the  road.  A.  proceeded 
from  London  at  the  rate  of  24  miles  every  dav,  and  B.  travelled 
from  Edinburgh  at  the  rate  of  20  miles  every  day.  It  is  now  de- 
tired  to  say  at  what  time  and  at  what  point  of  the  road  the  friends 
win  meet,  the  distance  between  the  towns  being  396  miles  1  Let 
z  represent  the  number  of  days  travelled  by  each  before 
meetmg :  then  A's.  journev  will  be  represented  by  24  z,  and  B's. 
by  20  z:  and  as  the  sum  of  the  two  journeys  must  be  equal  to  the 
whole  distance  between  the  towns,  we  proceed  in  the  following 
way. 

^         miles 

24s.I.202r=z396  Thus  we  find   the   number  of 

44  zzz^90  days  each  travelled  to  be  9 :  which 

30^  may  be  proved  by  computing  the 

anr-Tj-  several  distances.    9  times  24  are 

216  miles  for  A's.  journey :  9  times 
ft=    9  20  are  180  miles  for  B's  journey ; 

and  both  together  make  396  miles : 
so  that  the  friends  would  meet  at  a  spot  216  miles  north  from 
London,  and  180  miles  south  from  Edinburgh,  between  Borough- 
bridge  and  Wetherby  in  Yorkshire. 

2nd.  A  shepherd  being  asked  what  number  of  sheep  were  in 
each  of  two  flocks  placed  under  his  management^  answered  that 
the  amount  of  the  two  together  was  1200  sheep,  and  that  the  dif- 
ference between  the  two  flocks  was  just  one  tenth  part  of  the 
amount  of  both  together ;  required  the  number  of  sheep  in  each 
flock? 

Call  the  greater  flock  x,  and  the  smaller  z :  then  from  the  terms 
of  the  question  we  have  this  equation : 

The  lum  of  the  two  flocks  is 
given  1200,  and  the  difference 
between  them  is  one  tenth  part 
of  that  sum  or  120.  The  amount 
of  tliese  two  quantities  must 
therefore  be  1320:  but  as  in 
this  amount  the  value  of  x  is 
twice  mentioned  as  is  that  of  z, 
but   with  this  difference,    that 

in  the  one  case  it  is  added,  and  in  the  other  subtracted,  the  value 
of  z  therefore  may  be  expunged  or  taken  away,  and  twice  the 
value  of  X  will  remain  1320,  and  consequently  x  itself  must  be 
660.  Now  according  to  the  question,  the  difference  between  the 
'  flocks  was  120,  consequently  the  smaller  flock  must  consist  of  only 
(40  sheep,  which  with  the  660  will  give  120Q  sheep  for  the  amount 
of  both  as  stated  in  the  question. 

9rd.     A  person  wishing  to  try  the  skill  of  one  who  asked  him 
what  money  was  in  his  pocket,  answered  if  to  what  1  have  you  add 


x-l-i 

B  — 1200 

X 

2-- 120 

jr-I 

-2-1 -X 

—  z 

—  1200-1-129 

2a? 

—  1320 

X 

—  660 

z 

—  660  — 120 

z 

—.540 
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its  half,  its  third,  and  its  fourtli  part,  tke  whole  amouiit  will  be 
jttst  £75:  how  much  money  had  this  person  in  his'pookett    Let  m 

m        m       M 

represent  this  sum,  then  the  statement  will  be  «*{ 1 [* — =75: 

9       s       « 
and  to  get  rid  of  the  fractions  take  any  number  convenient,  'by 
which  to  multiply  all  the  terms  of  the  equation,  as  suppose  12, 
when  we  will  have  this  equation. 


19«      19«      19 « 

12  X  -I 1 1 — =z900 

9  S  « 

W  12x+ex.|-4x-|-3x=900 

25x=:900 
x=86. 


The  value  ofxis  thus 
found  to  be  dd  pounds ; 
which  will  answer  the 
terms  of  the  question, 
for  36  with  its  half  18, 
its  third  12,  and  its 
fourth  part  9,  "will  just 
make  up  £75* 


CHAP.  V* 


OF  JUOGJRITHMS. 


• 

TN  every  branch  pif  oalculatioii  it  is  of  the  utmost  importance 
-"^  to' shorten  the  operations,  not  only  for  the  saving  of  time  t>ut 
for  the  Avoiding  of  ch^ces  of  error  which,  in  tedious  and  com- 
plicated computations,  must  necessarily  often  occur.    To  attain 
this  most  desirable  object  various 'methods    have    at   different 
periods  been  proposed :  but  none  with  such  certainty  of  advautige 
as  the  methoa  bylogarUhna,  which  wl^firstmade  puUic  just  two 
hundred  years  ago ;  and  is  now  umversally  adopted  and  employed, 
by  men  of  science  in  every  part-  of  the  world.    Logartthms  is  a 
•  Greek  term  signifying  the  pronortion  of  numbers :  they  were  invented 
by  John,  Lord  Ifapier,  of  Mcrchision  near  JEdinburgh  in  Scotland, 
who  in  1014  gave  to  the  world  tables  of  these  artincial  numbers. 
No  sooner  was  this  admirably  useful  invention  made  known,  than 
ingenious  men^  in  various  parts  of  Europe,  set  themselves  with 
earifestness  to  understand  and  improve  so  valuable  a  discovery. 
Tt  was  however  to  the  celebrated  Henry  Brms,  first  of  Oresham 
college  in  London^  afterwards  professor  of  geometry  at  Oxford, 
that  the  world  was  chiefly  indebted  for  various  impiovenients  in 
logarithms :  for  he  travelled  more  than  once  down  to  Edinburgh* 
an  enterprise  of  no  common  energy  in  those  troublesome  times, 
to  visit  and  .confer  with  Lord  Napier;  and  to  the  interchange  of 
GonOeptions,  between  those  two  geometricians  of  the  first  order, 
the  world   owes   the  perfect  simplicity  and  utility   of  modern 
logarithms. 

Nature  and  uses  of  Logarithms* 

If  we  take  a  set  of  numbers,  increasing  in  any  given  proportion,  . 
such  as  that  each  succeeding  number  slmll  be  double  the  number 
immediately  before  it,  (which  is  what  is  called  geometrical  pro- . 
portion)  such  as  1,  2,  4,  8, 16,  32,  64,  12»,  256,  dec.  and  opposite 
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to  th^m  place  another  set  of  numbers  increasing  by  aritkmeiicti 
progression,  such  that  each  succeed iut;  nuniber  shall  be  1  more 
than  the  number  immediately  before  it,  as  I,  2,  3,  4,  b,  6, 1,  S, 
9,  ^'c.  this  curious  effect  and  property  will  be  found  that,  by 
simply  adding  together  these  last  numbers,  and  observing  that 
number  of  the  first  set  opposite  to  ^%'hich  this  sum  stands,  ^e  at  once 
discover  the  product  which  would  have  been  obtained  by  the 
multiplication  of  the  two  qnantities  in  the  set  of  geometrical' 
progressionals,  to  which  the  arithmetical  progressionals  corres- 
pond.   This  will  be  more  intelligible  from  a  consideration  of  thi» 


table. 


Tnbie  1st. 


1     1          2     1     4     1     8     1    16    1    3i        04    1   Vis      256      &L2   | 

1     0     [     1           2     1     3          4           5           6           7-    1     H     1     9      f 

The  upper  row  of  numbers  \h  this  table  contains  a  set  iudreasiug 
regularly  in  such  a  geometrical  prQpoition,  that  each  succeeding 
number  is  double  its  predecessor :  thus  S  are  double  I,  8  double 
'%  512  are  double  ^56.  In  the  lower  row  are  a  set  of  numl^r*  ia- 
creasing  arithmetically  by  the  addition  of  one ;  and  these  lov^r 
-numbers  are  indexes  of  the  number  of  reduplications,  by  which 
the.  upper  set  have  beeu'' respectively  increuhcd.  Thus  1  iu  the 
upper  row  being  the  original  stock  of  the  whole,  before  the  doubling 
has  begun,  the  index  0  in  the  lo^er  row  expresses  that  it  ha9  not 
been  doubled:  1  in  the  lower  marks  that  2  in  the  upper  has 
been  once  doubled ;  2  in  the  lower  row*  points  out  that  4  in  the 
upper  has  been  twice  doubled ;  4  shows  that  the  corresponding 
16  i^  the  product  of  four  reduplications,  9  marks  that  612  is  tht 
result  of  1  nine  times  doubled. 

Tahl6  2nd. 


t  I  I  10  I  100 . 1  iOOO  I  iO^OOO  I  100,1000  I  1,000,000  I 


\     0     I  1  I   2.  t   3   I    4    I     5     I     6     I 

Again  In  this  table  the  numbers  in  the  upper  row  proceed  in  a 
tenfold  geometrical  proportion,  each  .sacceeding  number  being  tea 
times  its  immediate  predecessor;  and  the  lower  row  of  numbers 
inereasing  in  an  arithmetical  proportion  by  one,  point  out  how 
<Sricn  the  upper  numbers  opposite  to  each  have  undergone  this 
tenfold  multiplication.  The  zero  or  nought  i&  placed  opposite 
to  the  original  number  1 :  but  2  indicates  the  number  above  it  to 
be  produced  by  two  multiplications  by  10  \  for  10  time^  1  ;|re  10, 
and  10  times  10  are  100.  The  index  4  shows  that  10,000  is  pi'o- 
duced  by  4  multiplications  by  10 ;  and  6  marks  the  six  multiplica- 
tions by  10,  by  which  1  is  increased  to  one  million.  In  both  the 
titles  here  given  a»  specimens  (for  the  rate  of  increase,  may  be 
varied  at  pleasure)  the  numbers  in  the  lower  row,  increasmg  by  tite 
addition  of  1,  are  the  logarithmic  numbers  corresponding  to  the 
naturtU  numbers  inereasing  Jiy  a  much  more  rapid  augmentatiou  in 
th^  uppfH*  row.    As  an  example,  of  the  aaturs  and  ase  of  these 
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logarithmic  niunbersy  let  us  suppose  it  vere  required  to  find  the 
jirodact  of  4  multiplied  by  8' in  table  1st.  Under  4  i»  the  upper 
row  or  the  natural  numbers  we  have  2  for  its  logarithm,  and  under 
the  natarai  nmnber  8  we  have  3  for  iU  logarithm.  Then  adding 
these  two  logarithms  2  and  3  together,  we  have  5  for  the  logarithm 
of  the  product;  and  over  5  we  find  32  the  natural  product  from 
nmiiipfying  4  by  8.  Again,  to  multiply  4  bv  16,  and  their  product 
agwu  by  i^  we  add  together  the  tliree  logarithms  2,  4,  and  3,  stand- 
mg  respectively  under  4,  16«  andL3 ;  and  the  sum  9  is  the  logaritlim 
in  the  lowef  row,  above  which  is  512,  the  product  of  tUe  successive 
multy>licatiooa  of  4  into  16,  and  their  product  by  8/  In  the  same 
way  in  table  2nd,  when  the  natural  numbers  augment  in  a  tenfold 
proportion,  if  we  wanted  to  know  the  product  of  10  by  1000,  we 
vrould  simply  add  together  the  indexes  under  10  and  lOOO,  which 
are  1  and  3,  and  above  4  their  sum,  we  would  find  10,000,  the  pro- 
duct required.  If  we  wanted  to  discover  the  value  of  10  multiplied 
by  100>  and  their  product  by  1000,  we  have  only  to  add  together 
Ihe  Jof^rithms  in  the  lower  rpw  corresppnding  to  tliose  natural 
numbers,  viz.  1,^2,  and  3,  amounting  to  6,  over  which  logarithm  we 
lind  1,000,000,  the  ultimate  product  required. 

On  the  other  hand,  to  divide  any  given  number  by  another,  all 
we  have  to  do  is  from  the  logarithm  of  tlie  greater  number  to  sub- 
tract that  of  the  less,  when  the  remainder  will  be  the  logarithm  of 
the  quotient :  thus  let  it  be  required  to  divide  512  by  8  in  table 
Ist.  From  0  the  logarithm  standing  under  the' dividend  512,  sub- 
tracts-the  logarithm  under  the  divisor  8,  aad  6;  the  remainder,  is 
the  logarithm  of  64  the  quotient  of  5.12  divided  by  B.  To  divide 
1,000,000  by  10,000  in  table  2nd,  from  6  the  logarithm  of  the 
dividend,  we  take  away  4  the  logarithm  of  the  divisor,  whei\  the 
remainder  218  tlie  logarithm  standing  under  JOO,  the  desired  quotient. 

To  square  any  number,  as  8,  we  have  qnly  to  double  the 
logarithm  in  table  1st,  >vhieh  is  3  makinff  6,  above  >vhich  we  have 
64  :whicb  i^  the  square  of  8 :  and  the  c;uDe  of  8  will  Ik'.  fouiid  by 
takipg  :three  times  its  iogarithm  3  or  9  whiclf  s^tands  under  512  the 
cube  of  8.  Again,  to  extract  the  squ^ire  root  of  an^  given  sum 
as  64,  we  have  only  io^  take  one-lialf  of  its  logarithm  6  or  3  which 
is  the  logarithm  of  8,  the  square  root  of  $4  that  was  waited :  and 
the  cube  root  of  any  quantity  as  512  will  be  /bund  by  merely  taking 
the  third  part  of  its  lo|:aritlim  D,  which  is'  ^,  the^  logarithm  of  8  the 
cube  root  of  512  that  was  required. 

From  the  specimens  lie  re  exhibited  the  reader  ivill  be  enabled 
to  form  a  notion  of  tlie  nature  and  ui^es  of  lo<;aritltm» ;  of  which 
the  calculation,  to  compose  tables  applirjible  to  a  great  exteut-of 
numbers  up  from  unity,  is  an  operation' of  prodigious  labour;  but  . 
this  labour,  thanks  to  oar  foreiktiiers.  is  now  rendered  unnecessary 
fortheir  not  over  gii^tcful  posterity:  sets  of  ample  and  accurate 
logarithms  are  now  to.be  found  published  not  only  by  themselves, 
but  in  almost  every  work  upon  the  applicutiou  of  geometry  to  the 
businesses  of  life,  where  their  aid  is  requiredy  According  to  the 
mode  now  adopted  in.  constructing  logarithmic  tables,  by  ^ihich 
Ihe  natural  numbers  increase  in  a  tenfold  proportion,  tlie  logarithm 
j)(X  or  unity  being  0,  that  of  10  is  1,  that  of  100  is  2,  that  of  lOOO 
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3,  that  df  10,000  is  4,  &c. :  or  in  other  words,  the  iotagalMrt  iif  As 
igarithm  is  always  one  less  than  the  number  of  Cfures  in  tne  natand 
umber.  This  integral  part  is  caMed  the  chanlcierimie  or  md$x  ol 
le  logarithm,  because  it  points  out  and  determinea  the  HMilHr 
f  places  of  tigures  in  the  corresponding  nataral  nunber.  That 
ie  index  0  belongs  to  all  nambers  under  tO ;  1  bebnga  to  all  ul>> 
hiding  and  from  10  to  and'  including  M ;  S  to  all  incliuliAg  OM, 
Hence  also  it  Mlows  that  mambers   differing  fr<m 


:c. 


nother  in  a  tenfold  proportion,  will  JnTe  the  ^fractionBl  put  of 
iieir  logarithms  aii  the  same,  bat  (he  integral  part  or  index  oarnng 
ccording  to  the  number  of  figures  in  die  several  miagibers,  Thmm 
1  the  figures  of  the  year  1814. 


Nat.  numbers 
1814. 
181.4 
18.14 
1.814 


l^arithms 
3.258937 
S.258e87 
1  .25M87 
0.968037 


Tliat  the  reader  may  learn  the  manner  of  using  taUes  of  losaiMiow 
f  natural  numbers,  a  specimen  is  her«  intvoUoeed,  cowpnsiag  aj( 
lumbers  from  one  to  one  hundred*  ■ 

Logarithms  of  katu&al  xximbses. 


1 


N. 

Log. 

N. 

Log. 

N. 

t^g* 

N/ 

I^g- 

1 

0.00000 

26 

1.41497 

61 

1.70757 

76 

1.88681 

2 

0.3010:) 

27 

1.43130 

52 

1.71000 

77 

1.88649 

3 

0.47712 

28 

1.44716 

53 

1 .72428 

78 

1.89209 

1 

0.60206 

29 

1.4<J240 

64 

1.73240 

79 

l«8076d 

5 

0.60807 

80 

1.47712 

56 

1.74036 

80 

1.90369 

6 

0.77815 

31 

1.49136 

66 

1.74810 

81 

1J90M9 

7 

0.84510 

32 

1.60616 

67 

1.76687 

82 

1.91361 

8 

O.90309 

83 

1.51851 

58 

1.76842 

63 

1.91908 

9 

0.95424 

84 

1.63148 

69 

1.77086 

84 

\M4SiB 

16 

1.00000 

85 

1.54407 

m 

1.77816 

86 

1.'92942 

11 

1.04139 

36 

1.56030 

61 

1.76633 

66 

1.93460 

12  ' 

1.07918 

37 

1.56820 

62 

1.79289 

67 

1.93962 

18 

1.11394 

38 

1.57978 

68 

1.79934 

68  1  1.94446  | 

14 

1.14613 

39 

1.59106 

64 

1.60618 

89 

1.94969 

lb 

1.17669 

40 

1.60206 

66 

1J81291 

90 

1.96424 

16 

1,20412 

41 

1.61278 

66 

1.91964 

9t 

1.96904 

17 

1.23045 

42 

1.62325 

67 

1.82607 

92 

1.96379 

18 

1.25527 

43 

1.68847 

68 

1.88251 

93 

1.96848 

10 

1.27876 

44 

1.64346 

69 

>.83886 

94 

1.97318 

20 

1.30103 

45 

1.65821 

76 

1.84610 

96 

1.97772 

21 

1.32222 

46 

1.66276 

71 

1.86126 

w 

1.98227 

22 

1 .34242 

47 

1.67210 

72 

l.t57S3 

97 

1.98677 

23 

1.36173 

48 

1. 68124 

78 

1.86382 

98 

1.99128 

24 

i.:»02i 

49 

1.69020 

74 

1.86928 

99 

1.99666 

25 

1.89794 

50 

t 

1.69097 

75 

ft 

1.87506 

100 

'2JQ0069 
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'  The  foregoing  table  is  used  itf  tiiis  ifay :  if  I  >v&i]t  the  logaritei . 
of  any  namber  witliin  its  limits  as  G^,  I  look  for  that  number  in 
the  narrow  column  of  natural  numbers  marked  N.  at  the  top,  and 
.  on  the  same  Uae^in  the  broad  columil  on  tiie  right  hand,  marked 
•   Log.  I  find  1 .80618:  in  the  same  way  the  logarithm  of  5  will  be 
found  0 .  68807,  and  that  of  100  is  2 .  00000.     Again,  if  the  natural 
number  corresponding  lo  any  given  logarithm  be  required,  1  search 
yn  the  colmnn  of  lo^uithms  for  the  o^ie  given,  and  on  the  left  han<i 
in  the  column  of  numbers  is  what  I  want:  thus  if  the  logarithm 
1 .  80618  be  wanted,  by  tracing  the  order  of  the  figures  I  meet 
with  it,  and  on  the  left  the  natttral  number  corresponding,  which 
is  64^    In  the  course  of  t^leulations  however,  it  frequently  happens 
that  we  have  occasion  for  nateral  numbers,  higher  than  the  tables 
contain,  as  for  example,  tl&e  .table  hese  given  goes  only  to  include 
100,  but  I  wanf  the  iogariihfli  of  144.    The  fractional  part  of  the 
logarithm  140,  which  is  the  nesEest  below  144^  being  the  same  with 
that  of  14,  I  take  it  from  the  table,  which  is  .  14613 :  in  the  same 
|ray  I  take  die  iractidnal  part  of  the  logarithm  4or<  15«  the  same 
with  tBat  for  150,  the  nearest  Bumber  vbove  144,  which  is  .  17600. 
The  difference  between  these  two  fractions  is  .  O20M9  correspond- 
ing to  10  the  difference  between  140  and  iL60;  b«t  wanting  to 
Ji^now  how  much  144  exceeds  140  in  the  fractional  part,  1  state 
this  proportion,  as  10,  tiie  excess  of  IdO  alM>ii«  140,  Uif  the  differ* 
cnce  of  fractions  .02996,  so  4>  the  excess  of  144  above  the  mm% 
140  to  a  fourth  number,  which,  by  the  simple  rule  of  three,  will 
turn  out  .01168.    Tbis  ^quantity  added  to  .  14018  the  fractional 
part  for  140,  will  give  .  15811  as  the  fractional  part  of  tlie  logarithm 
of  144;  and  this  number  consistii^  of  three  figures,  the  index  or 
t'haracteristic  must  be  2,  consequently  the  logarithm  of  144  must 
.jk  2.15811. 

MultiplicaiioH  is  performed  in  logarithms  as  in  this  example^ 
where  it  is  required  to  multiply  12  by  8.  Find  in  the  tables  the 
l0g|ifilihBi»  of  these  Aumben^ ;  add  them  together,  and  in  the  cdlumn 
of  iofaratbiM  look  for  the  sum  or  the  nearest  to  it,  vriten  thjc 
natural  number  opposite  to  it  will  be  the  required  product. 


Logarithm  of  12  is  1.07018    )       ., 
8=0.90800    5    *^" 

product   96  =;=  1 .  08227 

i 

Again,  3  by  5|  and  the  product  by  6. 


Logarithm  of  8  is  0.47712 

multiply    -J 5  =0.69897   \  add 

'—  6=0. 7781& 


} 


product  00  =  1 .  95424 

DivUwn  is  performed  by  subtracting  the  logarithm  of  the  least 
quantity  ftom  tli  tt  of  the  grjt^atest,  when  the  difference  will  be  4he 
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logarithm  of  tfae  quotient,  at  here  where  96  niuit  be  dindrd 
hy  12. 

Logarithm  of  96  is  1 .98227 
-•:--  12  =:  1  •  07918  anbtract 


quotient  8  ::^  0 .  90309 
Again,  divide  90^  by  6,  and  the  quotteat  by  5. 

Logarithm  of  90  is  1 .  95424 

6=0. 77815  subtract 

—  't 

Quotient         16  =3: 1 .  17609 
Logarithm  of   5  =:  0 .  69807  subtract 


Quotient 


3  =  0. 47712 


In  these  examples  the  great  utility  of  logarithms  cannot  be  very 
apparent,  because  only  such  small  numbers  as  come  within  tlie 
specimen  of  the  tables  are  chosen :  but  when  considerable  num- 
bers are  employed,  as  in  tfae  following  examples,  the  advantages  of 
logarithms  will  be  evident.  Suppose  it  were  required  to  multiply 
,  98730  by  5865;  by  logarithms  jtlie  operation  is  performed  very 
speedily,  in  this  way. 

Logarithm  of  98730  =  4 .  99445   )       ., 
6865  =  3.76827    j        '" 

Product  579051450  =  8.76272 

m 
_  I 

This  multiplication  done  in  common  numbers  is  not  only  tedious 
bi]£  subject  to  mistakesji  whicl^  can  'scarcely  occur  in  the  above 
short  operation. 

A^  all  quantities  and  magnitudes  may  be  expressed  by  numbers, 
tables  have  been  calculated  applicable  to  geometrical  operations, 
founded  on  the  nature  and  proportions  of  certain  parts  of  circles 
and  triangles,  such  as  ^ines,  tangents,  and  secauts :  but  the  nature 
and  uses  of  these  last  tables  must  be  reserved  ibr  the  introduction 
jto  Practical  Geometry, 
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.  t^V  Book-^ceepin^  or  merchanis'  accounis  is  meant  the  metbod  of 
"^  recording,  with  order  and  accuracy,  all  mercantile  or  com- 
merciaLtransactions. 

By  book-keeping  the  nferchant  or  trader  obtains  a  particular  and 
complete  statement  of  every  branch  of  his  affairs,  exhibiting  the 
pro&t  or  loss  arising  from  each  separate  transaction,  as  well  as  from 
the  whole  course  of  his  business,  and  affording  satis&ctory  infor* 
matioa  on  all  matters  in  which,  as  a  man  of  commercial  or  mercantile 
business,  he  is  coooerned. 

A  merchant's  bodks  should  contain  an  account  of  the  whole 
amonnt  of  his  properly  employed  in  trade,  consisting  in  cash,  bills, 
-.public  funds,  goods  in  band,  ships,  houses,  lands,  debts  due  to 
him,  drc.  By  comparii^  the  state  of  these  several  sorts  of  property, 
from  time  to  time,  he  Will  learn  the  true  situation  of  l$s  afiurs, 
.discover  whether  they  be  prosperous  or  the  contrary,  and  thence  be 
enabled  to  manage  them  to  the  best  advantage.  w 

Various  modes  of  book-keeping  have  been  adopted  in  the  mer-* 
cantile  world:  but  that  which  is  generally  followed  is  book-kteping 
by  double  entry.  This  is  usually  catted  the  Italian  method,  having 
been  carried  into  other  countries  from  the  northern  parts  of 
Italy.* 

*  To  Itiily  tHc  other  ttntet  of«Europe  are  indebted  for  the  first  principlet  of  reJi* 
OB  and  lUeratare,  of  science  and  of  art'    The  inhabitants  of  the  ndrttem  part*  of 


Italy,  known  by  the  ircneral  name  of  liombardy,  comprehending  the  povcrfuT  com- 
mercial republics  of  Genoa*  Pisa,  and  Venice,  travelled  to  and  established  themwlves 
In  aJl  those  countries  where  mercantile,  transactions  pmmi^ed  the  due  recoinpehie 
((f  their  labour  and  risk.  Occnpyini;  particular  4|uarters  or  streets  gtf  the  places 
where  they  fixed  their  nbode,  the  name  of  LomtonI  ttnet  is  still  preserved,  in  fjou- 
ddUf  Paris,  and  other  principal  towns  of  Europe.  Exliibitins  their  tvnres  for  sale  on 
a  btnch  (in  Italian,  bunco)  these  traders  came  to  bo  esUed  bankent  and  when  they 
were  unnhlc  to  dhcbar^ge  their  debts,  tlu»ir  bench  wat  broken,  or  at  Icnn  taken 
fW>m  them :  hence  the  Italian  haneo'fWt^,  the  French  ftcnfrir-rowfc,  and  the  ISn^iish 
bankrnpt*  By  lending  money  fbr  interest  upon  i^oods,  particularly  npon  gold  and 
'silver  vessels.  Jewels,  &c«  deposited  in  thefr  Hands,  they  obt:iined  the  appeUntiims 
of  Hl9€t»t?Hit^  *nd  yai0n-^oArer««  The  paldeu  or  blue  ball«  adopted  in  many  pl.-i« 
«et,  as  Uie  emblems  of  the,ir  shops,  have  a  reference  to  the  arm^  of  the  Grand  Duthy 
of  Tuscany  in  Italy,  from  which  many  known  as  Lombards  orif  inaliy  oame. 
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In  bo6ks  of  single  entry,  only  such  articles  are  recorded  as  are 
bought  or  sold  on  credit ;  no  account  being  kept  of  those  bought 
or  sold  for  ready  money  or  other  immediate  payment.  Tbe  con- 
sequence of  tliid  is  that  the  books  can  furnish  no  complete  state- 
ment of  the  trader's  concerns,  unless  assisted  by  taking  the  stock 
of  goods  remaining  unsold,  and  so  calculating  the  amount  of  gain 
or  loss  on  his  transactions.  Single  entry  is  therefore  applicable 
only  to  small  dealings  or  retail  business.  Book-keeping  by  double 
entry  is,  6n  the  contrary,  adapted  to  large,  extensive  and  complicated 
commercial  transactions :  for  it  possesses  this  great  advantage,  that 
by  merely  inspecting  eadh  account,  or  the  periodical  bahinces  of 
his  whole  concerns,  the  merchant  can  at  once  form  a  correct  notion 
of  the  state  of  his  affairs. 

In  keeping  accounts  by  single  entry  two  books  are  required,  the 
Day-hook  and  the  Ledger,  Th^  day-book  contains  a  statement  of 
the  trader's  property  in  business,  followed  by  a  description  of  each 
transaction  in  the  order  in  which  it  occurs.  The  Ledger  comprises 
in  one  account,  under  the  name  of  each  person,  the  several  occur- 
rences of  the  day-book  in  which  that  person  is  concerned ;  the 
different  articles  in  which  he  may  be  debtor  or  creditor,  being  entered 
in  opposite  pages,  and  thus  furnishing  a  state' of  the  trader's  a0aini 
with  that  person.  The  manner  of  keeping  these  two  books  will  be 
readily  under^itood  from  tbe  followiiig  specimen  of  aecoiiats  kept 
by  single  entry. 

On  the  11th  of  April  181 1,  T  purchase,  on  credit,  from  Richard 
Wilson,  124  yurds  of  silk  at  ds.  8d.  p^r  yard  ;  value  in  all  £96..  • 
2.  .3.  On  tfic  1 5th  of  the  same  month  I  sell  to  Joseph  Andrews, 
on  tredit,  85  yards  of  that  silk  at  7s.  Ijd.  per  yard^  amounting 
to  £30. .  5.  .7i.  Oil  tlie  18th  Joseph  Andrews  pays  to  me  £90. « 
5.  .7^,  in  part  of  his  accouut  for  siik.  On  the  20th  of  the  sisame 
months  1  pay  to  Richard  Wilson  £15.  .2.  .8  in  part  of  my  debt  to 
biiQi     In  the  day*bo(4  tbe^e  articles  appear  in  this  wajr< 
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Dat-bpok. 


a.  CI 

sn  o 


lltk  April,.  .X8U 


2 


Richard  Wilsm  Cr. 

By  Silk,  for  124  yards^  at  58.  9d-  per  yard . . 


15th. 


Joseph  Andrews  Dr. 

To  5«tt,  for  86  yards,  at  7s.  Ijd.  per  yard. . 
■    ■  ■  I  ■  I     I    I         iptf^.  ■  II. 


I 


Joseph  Andrews 
By  Cash  received  in  part  . . 
. 20th. 


Cr. 


Richard  Wilson 

( 

To  Cash  paid  to  Urn  in  part 


Dr. 


35 


90 


ao 


15 


S. 


D, 


2  1.4 


.5 


•n 


.5 


.3 


.7J 


•  ^ 


In  the  Lediger  these  articles  will  appear  in  the  following  nan- 
ner. 


t0 


Y* 


iGS 


rouNO  man's  best  covpaniok. 


0) 


Ledgee. 


April 


{ 

1814 
April 


20 


Richard  WUsmi    Dr. 
T6  Cash  paid  him  in  part  .  i 


To  Balance 


Fo.i 
1 


1& 


Joseph  Andrews    Dr^ 

To  5ttt.  for  8S  yards  \ 
af  7s.lid.perytol  } 


15 


35 


30 


00 


.2 


D. 
•  8 
00 


.8 


.5 


•n 


Here  il  ]»  to  be  observed  that  as  the  person  who  recekes  any 
money  or  Article  of  merchandise  becomes  the  debtor,  and  die 
person  who  gives  away  any  money  or  article  of  merchandise  b^- 
«omes  the  creditor ;  having  purchased  silk  on  credit  from  Richard 
Wilson*  r  become  bis  debtor  and  he  becomes  my  creditor  for  the 
ralne  of  thef  giK)ds :  his  name  ift  therefore  entered  in  the  day-book 
as  creditor  for  a  certain  quantity  of  silk  at  a  certain  vabie^  and  the 
aluouut  is  placed  in  the  money  columm. 

In  the  next  traataction  where  a  part  ef  that  silk  is  sold  on 
credit  to  Joseph  Andrews,  he  is  entered  as  debtor  to  me  for  the 
value :  and  in  the  foUowine  occurrence  when  be  paysine  a  part  of 
faia  debty  I  give  him  credit  for  that  partial  payment;  that  is»  he 
appears  in  the  book  as  creditor  for  that  amount. 

In  the  last  transaction,  by  paving  to  Richard  Wilson  a  part  of 
what  t  owe  him,  that  by  givmg  nim  a  sum  of  moaeyi^  he  is  entei^ 
as  debtor  to  ma»  or  he  is  debited  for  that  'amount. 

In  this  way  is  the  day-book  filled  up;  but  in  the  l4fd(ar  a 
separate  account  is  allotted  for  each  person  with  whom  I  have 
dealingf :  room  being  left  to  enter  all  dtt  tnniAclions  «xpeote4 


BOOC*KKSrtNO. 


IGS 


Ledoxk. 


^ — j: 


1814 
April 


1814 
April 


11 


Coiifra 


Cr. 


By  5t/l;,  for  li4  yards,   I 
at  t9.  M.  per  ymtd  5 


it^m  *i 


i^iaiM 


Coitiri 


a. 


18 


^  By  BaAmce 


By  CosA  received  fron  ^ 
hhn  in  part  j 


FoJ  £ 


2    U  36 


{W 


10 


i«U 


80 


O) 


S. 


.3 


9. 


.5 


00 


.5 


do 


.7i 


to  take  place  between  each  person  and  me.    This  book  Is  Uid  out  in 

JoUoi  (from  the  Italian  name  for  the  leaf  of  -a  book*)  each  folio 

consisting  of  two  opposite  pages  from  aborning  leaves  of  papei^ 

and  both  numbered  with  die  Jame  figurie  expressing  the  folio. ' 

In  the  example  here  g[iven  the  name  of  Richard  Wilson  appeats 
at  the  head  of  his  acconnt*  on  the  left  hand  of  the  foSo^  impropriated 
lothe  debtor  side.  On  the  right  hand  is  written  the  Latia  wo#d 
conlrti  (meaning  mipmui  or  cm  the  o^ker  hand  J  for  the  creditor  side, 
in  whidi,  as  he  js  my  creditor  for  the  silk  purchased  bat  not 
paid  for  by  me,  1  eater  the  date,  nature^  and  valae  of  tke  trans- 
action. 

^nin,  an  accoont  b  opened  for  Joseph  Andrews,  limUar  to  thht 
for  Kkhard  Wilson :  but  as  by  my  parting  witti  goods  to  him  upon 
.  creditt  he  becomes  my  debtor^  the  date^  nature,  and  value  of  the 
transaction 'are  entered  on  the  debtor  side  of  the  foCo. 

When  Joseph  Andrews  pays  Cac  a  part  of  his  debt  I  rive  him 
credit  for  that  pavment,  and  enter  the  amount  on  the  tredStor  side 
of  his  aeeount:  out  when  ont  of  the  money  thus  received  I  dis* 
charge  m  |Mut  of  iny  debt  to  Richard  Wilson^  I  ^oi|fi|er  Hie  httfr 
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as  debtor  (that  u  to  say,  as  being  accountable)  to  me'for  tht  sum 
paid,  to  hjBiy  and  therefore  enter  it  op  the  debtor  side  ^of  his 
§ccount. 

T)ie  transactions  of  a  certain  period  of  time  being  aft  entered  in 
the  ledger,  it  pext  'becoiiie»  necessary  to  balance  the  accounts. 
ThisE  ii'  qoQe  by  .^ub^cavting  the  less  side  Cron^  the  greater  and 
placing  the  dii&renoe  on  the  less  side.  Thus  ip  Richard  Wilson's 
a4:cou^t,  my  debt  to  him.i#  ,j^^u  ,t(.,',8,  pf  ^^ich,  hating  p^id 
i£r5.  .^2'.  .(^,  th(^  remain4e]r*^^0/»0r  ..O^tiU  ui^^id,  is  placed  under 
the  sum  paid,  ;makitig  the  whole  equal  to  the  amoubt  of  his  credit 
iipop  me  !li^35.\.2.  .8.  On  the  other  hand  Joseph  j^ndrews  being 
indebted  to  m^  £30..5..7i  for  goods  delivered  on  credit,  and 
having  a(ter\v|(rds  paid  in  part  £20.. 5.. 7^,  the  difference  or 
balssice  due  to  me  is  entered  on  the  creditor  side.of  his  account;^ 
makiing  that  equal  to  tha  debtor  side. 

]^  books  k^pt  in  this  ^vay  by  single  entry,  I  can  see  tbat  I  still' 
pvrc  £20  to  Hichard  Wilson,  and  that  Joseph  Andrews  still  owes 
me  £10;  but  I  cannot  at  a  look  discover  the  correct  state  of  mj 
^airs :  it  will  therefor^  be  necedsary  4q  iahe  ^ocA:,  as  it  is  t^^rmed, 
that  is  to  'inc|uire  vhait  goods  are  still  upon  raj  hands  unsold. 
Of  124  yards  of  silk  purchased  from  Richard  Wilspn  I  sold  85 
yiirds^  io  toc|ph  Andrews;  30  yards  therefore  temaiii  unsold, 
<«^ch,  Y^ued  at  prime  cost,  or  5s.  8d.  per  yard|  will  be  worth 
^l  1 . .  L  Hi»added  to  the  £90 . .  5 . .  7i,  the  price  of  the  quantity 
9pld,  to  Joseph  Andrews,  will  give  £41.-6--7|,  exceeding  tfa^ 

{)ri4e  cost  ot  the  whole  silk  £35..  2..  8,  by  £6.  .3.  .11},  which 
ast'sum  I  coniader  qs  the  profit  already  gained  on  the  s|dventure. 
But,as  I  have  |iaid  Richard  Wilson  only  £15.  .2.  .8,  and  tiierefore 
's^ll|Pwe  him  $20,  I  find  that  bv  giving  him  th^  wh#le  of  the 
fluuiey  idceiYcd  froapi  Joseph  Andrews  1  Would  reduco  my  debt 
from  £20  to  £14.. 7.. 0 J.  '  '        ' 

^j  ll'fW  th»s  exanuje.  the  defects  of  book-keeping  by  singly  entry 

^ H^HSt  b^  obvlouj,  pdrticiihrly'  wftei'^e  advert  t6  the  difficulty  of 

*ijkiujgj|jie  stoct  on  hand  of  a  nierchii|t  of  comjilicated  add  %\- 
tefisr^  dealings,  Bn  operation  of  itself  o(  much'  libout,  as'wefl' As 

«fe^^"^^?'  eirpr  and  even. to  traud.    The  method'  jjy  d0uMe  entry 

fis.  tli^refpre,  in  siicb  cases  (Constantly  to  be  adoptea.  .akreeabfy  to. 

j,,|5[e.  following  instructions  and  ex'4hiplfcs.  V  ;      ,  '/    *; 

^y  Jq,  Upot-keiping  by  ddv^fc  A  Ay,  three  books  arc  chiefly  ftquisttt, 

*.  ]^^inc.\N',  the  ^aste-fyHfk,  the  Journal,  ^nd  the  I*<^^/  '  /  '    *  *! 
TheJf^Pastel^hook  contains,' m  feimple' clear  language,  a  ^ftdBi' 

"'iliintial  apd  complete  account  oV  narrative  of  an  trarisaction^'% 

,  |>i|sii|e.sS|  ia  th^  order,  ia  whidi  they  occur.  . 
'  "llie  '^ourual  contains  an  account  of  the"  same  tTiuisaHffftts,  but 

.expressed  in'ainoie  artificial  way,  so  a^  td  pBllit*  out  the  .cfebTOr 
anq  credFtov  >n  each  paise,  and  thereby,  tb  prej^3?t5  tJJesevcfAi 
articles  foi-' cMiWnW fn  tii^  k^^^         *         *  ',   '         ''     ""''     ;    * 

Ijo  st^ti;^.  the  det)for  and  ciemtor  in  at(  iccpUnf,'  ^e  following 
jgeneral  ruUs  are  to  be  observed.   ^  '     '   '•'/ ^'    \ 

.     Jst;  That  every  article'" reppivcdi  Hr  everj;  jifVi^oVi '^ccotintaJ5lQ 
to  us  is  called  the  debtox;. 
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'  .ISiuL  '  13iat  every  artjiele  delivered,  qx  every  pierson  to  w|iom  ivc 
.are  accountable  is  the  <;reditor*  Or  -m^re  particularly: — ^^tlicf 
peraoYi  to  i»'hoi%  or  for  wboui  we  f^y  juoaf^y,^.  or  iuruish  ^oodf*  v 
Ih^  Dr.  and  the  person  from  w^om,  or  ibr.whom  wojrei)c>v^,flioiiqf 
or  ,good&  is  tbe  Cn  -  £very  dkipg. -wliidi  co^MM^,iiito  our  p^fWdoB, 
or  under  <;iurdirection>i9  \ha,  Dr^iuii^ev/ttyi  thipg  whkk  gj»e»  4At 
of  onr  po^sesHoii,  or  frpw  und^  ouf t  dj^t^cti^  is  tbe  Cr. 

The  following  ^aseajeomprebfiiiid  ,|be  mli»i^:Qioq»OQ  oecimfancrs 
in  mercliants^  accounts.-    .•  ,   '  m  r  •    in  i »  ♦    • .     • :.   ':  .;..;;. 
.   1st*    The  person  to  whom  a«y.  fWa|^:^  vtide  is  .cieli¥«tfd 
becpn^s  Dr.  to  the.  tbin^  of  .a|tide[  deliver^^d,  ffi^em  n^^jiag.  is 
received  in  return.  >.,.•,•«, 

8ad,  A  tbttig  jreoeiv^Jj^  ftr^  tott^.  j>eriKai  froan  nvlioimit  if 
rceeivedj^wben  nothiii^  j^  5(eliviiri^  iaretuia*/  /<;«/i.    • 

3rd.    A  thing  received  is  Dr.  to  the  thing  given  for  it. 

4th.  Goods  and  all.otlier  real  accounts,  that  is  such  as  relate  to 
property  of  every  sort,  are  Drs.  for  all  charges  incurred  for  their 
rake.  *      , 

6th.  When  any  profits  are  received  from  real  accounts,  as 
rents  of  houses,  freights  pf  ships,  bounties  or  drawbacks  on  goods 
^exported  or  imported,  and  the  like,  cash  becomes  Dr.  for  the 
^unount  received,  to  the  account  or  ar^cle  from  wliich  the  profit  is 
derived. 

N.  B.  The  termouA  is  a  corruption  of  the  French  word  caisse, 
from  the  Italian  casta,  sieuifying  the  chest,  coffer,  or  strong  box^  In 
which  money  was  formerly  preserved :  and  as  this  money  consisted 
then  in  the  precious  metals  only,  the  contents  of  the  caisse,  or  strong 
box,  came  to  be  known  by  the  name  of  the  place  where  it  was 
deposited;  and  hence  cash  came  to  be  employed  for  metallic 
money  or  coiq,  called  also  specie^  in  opposition  to  bank  notes,  bilb^ 
i)onds,  or  any  other  kind  of  paper-money. 

6th.  When  any  loss  is  sustained  the  account  of  profit  and  loss* 
pr  some  other  account  of  the  same  import,  is  Dr.  to  cashi,  fi>r  the 
^monnt. 

7th.  When  any  profit  or  gain  arises,  but  not,  from  any  rtid 
account,  cash,  the  article  received,  or  tlie  person  acconntable  for 
the  profit,  is  Dr.  to  the  account  of  profit  and  loss,  or  to  some 
pther  account  of  the  same  nature,  for  the  amount. 

8th.  When  one  person  pays  money,  or  delivers  any  thing  to 
another  person,  on  account,  the  receiver  is  Dr.  to  the  person  who 
pays  or  delivers. 

The  Ledger, Iq  this  book  all  transactions  belonging  tQ.one 

per9on  or  one  article  of  merchandise  are  collected  together  and 
entered  as  they  occur,  under  one  head,  expressing  the  person  or 
tiling  concerned  in  the  account :  and  as  in  every  transaction  there 
niu^t  be  a  Dr.  and  a  Cr.  the  occurrence  is  entered  in  the  accounts 
of  both,  on  opposite  sides ;  a  circumstance  from  which  book-keeping 
by  ^oMe  entry  has  obtained  its  name. 

All  accounts  in  the  ledger  are  are  either  rcal^  or  personal^  or 
J{cti$iaus,  In  personal  accounts  the  person  is  eutered  Dr.  or  Cr. 
'according  to  the  nature  of  the  transaction,  as  is  done  in  accounts 
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kept  by  single  entnr.    In  ret^  accounts  each  article  is  entered 

€■  the  UT.  or  Cr.  side  apeeably  to  the  entries  in  the  jonmal.    In 

^/ttflMotM  accounts  all  articles  appear  <to  hare  relation  to  stock,  or 

to  prei^t  and  loss.    By  stock  is  nTeant  the  merchant  himself  to 

idbom  the  books  bdong;  for  his  name  never  appears  in  his  own 

,  IkkAs.    On  the  Dr.  side  of  diis  account  appears  the  debts  owii^ 

,    by  the  merchant ;  while  on  the  Gr.  side  appears  the  monies  duie 

to  hkn,  with  cash^  goods,  ships,  and  all  ether  property  belonging 

to  him,  in  the  outset  of  his  nusiness  and  books.    By  profit  and 

lOM,  is  understood  whatever  may  be  gained  or  lost  in  business : 

the  Dr.  side  showing  At  loss,  md  the  Gr,  side  the  gain  upon 

cvei^  transaction. 

<    Tse  following  is  a  specimen  of  the  mode  of  keeping  a  set  of 
books  by  double  entry,  or  the  Wtete-book,  Jounal,  and  Ledger. 


'  i»  . 


^  ' 
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'♦ 


'    t 


•  •  •  •  »     - 1  ■  1 


t  •      I  . 


»      ♦ 


M 


BO0IC#IL|IBriV0. 


167 


WABXIBttOOX. 


LoDdoB,  l8t  March,  1814. 


I 


Intshtort  of  the  money*  goods,  and 
debts  belonging  to  «ie  A.  B.  as  ako  of  wha 
I  owe  to  others.  \     > 


I  have  in  readf  money 
BUh  recavMe,  one  on  ) 
PU^  Hmvkmt,  due  } 
16th  May  next  y 

Cloth  1 8  pieces  each  ^  ynds  I 
at  17s.  6d.  per  yard  % 

Sufwr    l^hds.     contain- 
ing in  all  leScwt.  at 
£3..15TCrC. 
Hamoi  Brown  owes  me 


1 


£    S.  D. 
500  00  0 

105  00  0 

898  15  0 

630  00  0 
60  00  0 


I  owe  as  follows,  viz. 
To  mmmn  Herbert. 
BUU  payable,  for  my  accept- 
ance of  David  Murray* $ 
bill  doe  on  the  1st  of 
June  next 


260  OO  0 


360  00  0 


•—  4th  March 


Sold  for  ready  money  8  pieces  of  chth, 
each  25  yards,  at  19s.  4.  per  yard  ^ 


-7th. 


Bought  for  ready  money  40  pieces  of 
tmen,  each  24  yards,  at  8s4  Sd.  per  yard 


0th. 


Bought  tf  Thomas  Brown,  50  gallons  ol 
nrm,  at  18s.  per  gallon  ^ 


s. 

' 

' 

£ 

S. 

% 
^ 

tt 

1768 

1ft 

000 

00 

- 

18a 

00 

1 

160 

00 

46 

1 

00. 

00 


00 


OS 


00 


16^ 


T0UN6   HAM*  BHT-COMPARIOir. 


-         •■     ■    « 


i  I 


Wisvfe^nooi^ 


9tb  March 


Sold  James  Aldvcotfk  8fahds*  sugmty  con 
tainkig  112GWt  at  £4 . .  8  per  cwt. 


V 


12th. 


Sold  Thomas  Eiiis  SO  pieces  of  linen 
each  24  yarHs,  at  4s.  2d.  per  yard. 

Received  fn  part  £50    00    00 

The  rest  ta  be  paid    )        100    00     00 

iQ  2  montlis 


•I  ■'  ^' 


s. 


482 


le 


00 


5 


15th. 


Bought  of  Robert  Turuer  42  pieces  of 
muslin^  averaging  each  15  yards,  at  ds. 
lojd.  per  yard. 

Pbidinpart  £52    01     03 

Rest  due  at  3  months  70    00    00 


150 


00 


00 


J  8th. 


Sold  George  Famhaw  the  foUowiug  goods, 


VIZ. 


122      01 


oi 


I 


jo  pieces  of  eloth^  each  26^ 
I    yards,  at  10s.  6d.  per  > 

jpard  ) 

Uids.  of  5tigar  containing 

56cwt.  at£4 . .  7  per  cwt. 
10  pieces  of  IvMn^  each  24 

yards  at  4s.  Od.  per  yard 


£146  05  00 

248  12  00 

54  00  00 


£43  17  00 


Fo*  which  fecehvd  m  > 

fart  in  cash  .    \ 


\Y 


448 


17 


00 


343 


17    00 


1 
I 


BOOK-KEEPIKO; 


16<> 


■Ih 


Wasye^book. 


2Ut  March  -^p- 


Paid  to  Jfitliam  Htrhert  on  account 


do. 


Drawn  on  Thomas  Ellis  fot  the  balance 
due  on  hii  account,  payable  at  two  months 


28th. 


Received  for  the  use  of  Jaaaes  AlUm 
£1500  which  I  have  remitfaed  to  him  this 
day,  deducting  |  per  cent,  for  my  com- 
misiiion 


60 


100 


V 


^/ 


s/ 


31st 


Received  the  value  of  a  legacy 


2nd  April 


Paid  various  charges  for  rent,  (&<;.  foi 
last  month 


do. 


Bought  of  Rowland  HOI  the  foUowmg 
goods,  to  pay  at  two  monthv,  viz. 
42  pieces  of  caliico,  each^ 

23  yards,  at  ^s.  4d.  per>  £112  14  00 

yard  y 

3  bags  of  <:otton  valued  at  £100  00  00 

1  pipe  of  Port  wine  83  17  00 


100 


35 


206 


S. 


00 


CO 


10 


00 


16 


11 


D. 


00 


00 


00 


00 


00 


00 


} 


tQ 


YOUNG   man's    ft&ftX   gOlfrAMlOlf. 


WiST^^HQ^^ 


<.  ♦ 


Shipped  tii^s^  goods  oii^  board  the  Bee, 


Peter  Perry  fiaster,^  for  Gottenbutgh,  for 
account  and  lisk  of  WndX^r  Barnard  mer- 
<|haiit  there,  4s  per  Invoice  rendered. 
Ampqat  &f good9  £?$(a    II    oa 

Chvges  of  shipping,  &c.     17     07     08 
CoQunissiof  at  2}  per  cent.  7    16    Hi 


D. 


321 


15 


[071 


4&  April 


JL.«A< 


Sold  for  rej|dy  money  16  piaces  of  mxbUn 
at  £d«.19..f  per  piece  r    ^ 


V 


6tt. 


Sold  to  Robert  Tufn^  4  pieces  of  cloth, 
each  ?5  yard«,  at  19s.  7d.  per  yard 


» 


oa 


8tli. 


Loist  a  Bank  iK>te  of 


Ilth. 


97      18 


04 


10 


00 


oa 


Received  par  the  Mary  fromGottenburgh 
10  tons  of  hemp,  to  sell  on  account  of 
Walter  Barm^d  merchant  there. 
Sold    WUliam   Herbert^  ^ 

6    tons  of  the   satdf    ^^^^    ^^    ^ 

hemp,  to  pty  at  two! 

months  y 

Soldthereraartiing4toQ$^      1^2    00    00 

for  ready  money      '  J 


: 


Commission   on  do.  at  ^  £    g    ^^    ^ 
2^  per  cent.  y 

Charges  pd^l  at  lauding      17    14    DO 


802 


00 


00 


Net  proceeds  due  to  Walter  Barnard,  as 
per  account.  s|]es  tjiis  day  rendared 


%7 
364 


10 
10 


00 
00 


fcookHk£ek>tihs. 


ih 


•1^. 


Wiitte-BdoK. 


«M««ite 


<P-4- 


I       I    ■■■» 


f— ^  14th  April 


Sold    WtUiam   HMim    14   pi^    df 
mMitet  at  £b . .  1$  t>^  pitce 


18tfa. 


•     I 


5ft 


S. 


D. 


'04 


^0 


Md  to  IXioie/  HawkmM,  40  ^oas  ol 
nim»  at  £1 . .d . .Sper gallon 


SOtb. 


41 


06 


08 


Tkkea  u|>  my  bill  drawn  in  &voor  of 
Daoid   Mutray    due  )       ^«^  ^ 

lit  June,  fo/  5       ^^^    ^    ^ 

Diseoont  aUowcd  by  him,  at  >   ^  ^  „ 

6  Jpcr  cent  for  42  dayi       $   *-«  cw  03 


-  25th. 


347      19 


09 


V 


«/dme#  AlJUpcfih  being  declared  iiisoiven. 
and  his  creditors  having  agreed  to  accept  a 
once  a  cbm|)ositioJQ  of  13  shillings  in  th< 
pound,  I  have  this  day  received  my  divi 
den4  on  his  debt  to  me  for  8  hbds.  sugarj 
amointing  t»  M92 .  ^  10. 


29th. 


• 

lUceived  from  WWiam  Herbert  payment 
for  the  14  pieces  of  mushn  sold  to  hitt<  on 
the  14th  of  thii  month       ■        -   ' 


S20 


•' 


06 


—  30th. 


53 


04 


Paid  various  expences  in  this  month, 
which  are '  not  charged  to  anv  ^ther  ac- 
count 


83 


I 
08 


00 


12 


69 


172 


Toutrc  man's  best  cokpanion. 


JoCKNAb 


Fo. 


1 

2 
2 

2 


Loodon,  1st  March,  1814« 


S..    D. 


Stmdries  Drs,  to  stock 

For  the  amount  of  my  eflfects 

Cash  '  £^00  OO  00 

Bilh  receiwAle,  on  Philip}       195  oOi  00' 

Hawkins  J 

Cloih,   18  pieces,   each  25  >  ^g^  15  00 

yaixls,  at  17s.  6d.  per  yard  ) 
Sugar,  l^hhds.  containing) 

168cwt.  at  £3. .  15  I     6?0  00  00 

per  cwt.  3 

Thomas  Brown  .  50  00  00  J 


1768 


do. 


3 
3 


Stock  Dr.  to  suridrUs,    * 
For  the  amount  of  what  I  owe 
To  William  Herbert  £250  00  00 

To  bills  pm/able,  for  David'^ 

Murray's  bill  accepted    >     960  00  00 
by  me,  due  Ist  of  June     J     


1 
2 


T 4th. 


— T" 


800 


Cash  Dr.  to  doth 

For  8  pieces,  200  yards,  at  10s.  4d.  per 
yard  « 


3 
I 


mh. 


Linfn  Dr.  to  casft 

For  4^  pieces,  each  24  yards,  at  3s.  3d. 
per  yard 


193 


9th. 


4 


156 


Rum  Dr.  to  Thoma$  Brotm 

f  qr  £0  gafions,  at  18a.  per  gallon 


15 


00 


00 


00 


06 


0& 


00 


00 


45       00 


00 


JIOOKrKBEPtMQ. 


m 


JOURXAU 


Fo. 


4 
2 


9th  March 


James  Aldworth  Dr.  to  sugar 

For  Shhds.  ll^cwt.  at  £4.  .8  per  cwt 


12th.  - 


1 

4 


S. 


492 


16 


Sundries  Drs.  to  //nat  f 

For  30  pieces,  each  24  yards,  at  4s.  2d. 
per  jard 

Cash  received  in  part  £50  00  00 

Thomas  Ellis  for  the  rest      100  00  00 


1 

4 


5 
2 


2 
3 


15th. 


150      00 


Muslin  Dr.  to  sundries 
For  42  pieces,  each  15  yards,  atds.lOjd 
per  yard 
To  cash  paid  in  part  £&2  01  03 

Toi^oAerf  7ttr»€rfortherest  70  00  00 


18th. 


George  Fanshaw  Dr.  to  sundries 
To  cloth,  for  6  pieces,  ) 

each25y»rd«,«tl9s.  >      £146  05  00, 

6.  .pev^yard  3 

To  sugar,  for  4hhds.  56cwt.  ?  « «|  n«  nn 

at  £4.  .7  per  cwt.,  ^43  12  00  J 

To  linen  for  10  pieces,  "1 
each  24  yards,  at  4s,  > 
6d.  per  yard  } 


5 
1 
2 


122 


Ql 


IX 


00 


m 


OS 


54  00  00 


do. 


Sundries  Drs.  to  Ceorge  Fan$haw 
.     Cash  .  £43  17  00 

Bill,  receivMey  Jones  asid}      ^00  00  00 
Co.  due  20th  Apnl  _      § 


443 


17     00 


k 


243      17 


00 


^ 


m 


toukg'  MAir*i  nnr  ^raftPAvioir. 


J^KHtlTAk.. 


Fo. 


Slst  March 


William  Sferberf  pr.  to  ca^i  paid,  to  him 
on  account 


do. 


2 
4 


1 
5 


1 
5 


1 
5 


Bills .  recihable  Drs.  to  Tliomas  £llis, 
for  his  acceptatice  of  wj  bill  at  9  montllfi 


!■>!     >     m\t 


2S&, 


••*— ••ww*^* 


CA$h  Dr.  to  commissien 
For  receiving  and  remitting  £150Q|  foi 
Ridmrd  Wilson,  at  j^  per  pent. 


31st. 


C<^sh  pr.  to  Pro^  and  Los^j 
for  tM  value  of  a  legacy  received 


S. 


D. 


60 


00     09 


■ 


1*0 


00 


00 


10 


Off 


Uii*i 


2nd  April 


100      00 


00 


5 


Ptojit  ani  fjoss  Dr.  to  casK 
Rait  anaetlier  cbaiipeni  pai()  for  the  laai 
montb 


MercfunuUse,    Dr,  to  JRof oAn^f  J!^ 

For  Ae  folloiving  goods  bou^t  of  him, 
at  two  months,  viz. 
Callico  42  pieces,  each^ 

2d  yards,  at  2s.  4d.>    £112     14    00 

per  yard  j 

Cotton  9  ba|[s,  valued  jit      100    00    00 
Port  wine''  t»    It    00 


15 


00 


^  ■■       IMI 


296 


11 


00 


y     i 


*d<i&«feBPii»o^ 


191 


«• 


JOOMAX. 


Fo. 


e 


TT- 


Sftw  Apftr 


!■»<»■   «■     Ipl   I    ■ 


6 
1 


1 

4 


4 
2 


5 
1 


6 
1 


6 
G 


^  4 


yTo/lfr  Barnard  Dr.  t»  inmMft 
For  goods  ^pfi0d  om  his  Qccount 
risk,  pn  board  the  Bee,  Potev  Perry  matter, 
ibr  6i>ttenbuffgjb«  as  |ier  J[iiv<Mce 

To  merchamiise^iot  sundries  £»Q  11  00 
To  caskj  for  cbargeA  ob  A>.  19  67  M 
To  comHW«(0»,  ftt2)^^»er  cent.    716  11} 


■^-^ 


4th. 


Cash  Or.  t#  mvite 

For  16  pieoesy  at  £3,^.  13.  .6  per  piece 


6th. 


Robert  Turner  Dr.  to  chdk 

For  4  pjecepy  at  £9.  •  13.  «0  per  piece 


8th. 


Profit  and  his  Dr.  to  cash 
Fora  Bank  note  tost,  valoa 


llth.v 


Sal4s  per  the  Mary  Br.  to  sUwirie$ 
To  ca$h  for  charges  on  mer-) 

cfaatidise,  «  per  aecaum>  £17  14  00 

of  dales  rendered  j 

Tb  cammisfwn  on  £38t .  .€0, 

at  9|  per  cent. 


0  16  00 


321 


68 


n 


10 


». 


16 


Du 


071 


16 


13 


W 


iM> 


04 


0» 


Mki 


302 


00 


30 


m 


TODNG   MAV  8    BBST   CONPANIOK. 


«MM» 


JOUHITAU 


Jl 


V 


F0; 


6 


3 
1 


3 

4 


6 

4 


1 
6 


4 
1 


11th  Api^n 


^"  *■ 


Sundries.  Drs.  to  4$a/e#  f^er  Jf«»y 
For  ten  tons  of  hemp  on  account  of 

mburgh 

*  o       ^1  I   ^40    00    00 

tons,  at  2  months       ) 

Cash  for  remvnhig.4  terns  .  th2    00    00 


WiiHam  Herbert  for  6 


14th. 


William  Herbert  Dr.  to  mutlin 
For  14  pieces  at  £3 . .  10  per  piece 


18th. 


£.  - 


-^: 


00 


68      04 


David  Hawkins  Dr.  to  rum 

For  40  gaiions  at  20s.8d.  per  gallon 


20th. 


Bills  payaNe  Dr.  to  sundries 
For  Dayid  Murray's  bill  discounted, 
To  cash  paid  to  him  £347     10     09 

To  tti/erejr  for  discount  2    00    03 


2&tk. 


Sundries  Drs.  to  James  AldwartL 

Ca#A,lbrinyc;yraposition  ^  ^^^    ^ 

received  ^  »•*»    vo 

Profit  and  Loss,  for  loss, 
cm  his  debt  to  jne  for^     172    09 
«ugar 


•1 


00 
04 


41 


06 


350 


od 


D. 


00 


402 


10 


00 


00 


00 


BOOfc-KEBP^tN^.'' 


itr 


■  ^> 


.di. 


K  • 


JOOEHAK. 


Fo. 

» 
1 

3 


6 
1 


di9th  April 


wii  ^ 


C4aA  Dr.  to  FFUSom  Herbert 
Received  from  bim   for  14  pieces  of 


Mth, 


m,i     >ir 


Projftt  ofd  h$$  D#.  to  coiA 

For  various  cltarges  paid  this  montli 


53 


S. 


D. 


33 


04 


00  ' 


12 


09^ 


N     . 


-MH^fai 


End  tf  the  Journal, 
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4 
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2 
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1 
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3 

Cloth 

3 
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3 

e 
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6 

t 
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E 
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F 
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f 

1 
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4 

4 

J 

Faasliair  George 

5 

6 

H 
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I 
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J 
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9 
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' 
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6 

* 
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• 
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6 

\ 

K 

L 
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- 
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8 
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4 
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* 

t 

MerohaBdise 

« 

6 

N 

O 

p 

Fo. 

f 

• 

• 

• 

* 

Profit  and  loss 

6 

Q 

• 

R 

Fo. 

S 

Fo. 

« 

Ram 

4 

Stock 

1 

Sugar  . 
Sales  per  Blary 

1 

2 
6 

T 

Fo. 

U 

W 

Tamer  Robert 

4 

^    • 

> 

t 

% 

■ 

X 

\ 

m 


ypVHG  l^All'ft  9f^t  .C»1$VKVlOMf. 


» 


O) 


1814 


#    / 


Marck 
April 


*     lftl4 


March 


April 


^SiKac^ 


na 


^ 


^"  "ii^'ij 


1 
30 


To  SundrUi 

To  Bakace  for  the  net  of 

poy  estate 


1 

1^ 
18 
28 
31 
4 
11 
25 
29 


Stock 


Ihu 


Fo, 


e 


s. 


Dl 


Cai9 


To  Stock 

Tf  Cloth 

To  j^inen 

To  George  Fanshaw 

To  CoQiiDission 

To  Profit  and  Loss 

To  MuBliB 

To  Sales  per  Mary 

To  James  Aldworth 

To  WUliam  Herbert 


Dr. 


1 
2 
3 
5 
6 
5 
4 
6 
4 
3 


600 
1270 


Op 


1870 


06 


500 

193 

60 

43 

7 

100 

58 

15^ 

320 

53 

1479 


00 
06 
00 
17 
10 
00 
16 
00 
06 
04 

00 


00 
09t| 
09J 


00 
08 
00 
00 
00 
00 
60 
00 
08 
00 

04 


BOOK^KBCFllId, 


181 


■«•* 


MU 


March 
April 


1814 


March 


April 


1 

30 


Lwoia. 


CONTKA 


By  StikdrUs 

By  Profit  aad  Lost 


Contra 


7 

By 

U 

By 

21 

By 

2 

By 

— 

By 

» 

By 

11 

By 

.20 

By 

3» 

By 

By 

Mttslin 

Waiiam  Herbert 
Profit  and  Loss 
Walter  Barnard 
Profit  and  Loss 
Sales  per  Mary 
Bills  payable 
Profit  and  Low 
Balance 


Ca. 


A 


Cb. 


Fb. 


8 

4 
3 
& 
8 
5 
6 
3 
5 
6 


1870 


166 
68 

60 


S- 


16 
11 


06 


00 
01 
00 


(I) 


DC 


»* 


ooi 


36 

16 

17 

07 

10 

00 

17 

14 

347 

19 

33 

12 

768 

09 

147» 

00 

OQ 
03 
00 
OQ 
»08 
00 
00 
09 
09 
11 

r 

04 


m 


rtVV   MAR^t  B»»  VOMPAIflOV. 


IBM 


iteth 


tUreh 
April 


T«  Stock 

T*  GMrge  Finilnw 

T*  Tbomw  Ellis 


T«   Slock,   IS    piecei,   460 


To  Stock,  1SUi4i.  imhit 
it£9..1&onc«t. 
To  Profit  ind  Loi> 


£ 

200 
100 

S. 

00 
00 

00 

D. 

00 

00 
00 

4S& 

303 
43 

00 

1& 

00 

00 
00 

437 

030 
106 

10 

00 
08 

00 

00 
00 

736 

OB 

00 

moOK'ESWIRO. 


Itt 


•»•• 


LnaBA. 


<«> 


1814 


April 


30 


1814 


March 


^pril 


1814 
March 


4 

18 

6 


Connk 


Ca. 


By  Balance 


mam 


CoMTRiL 


Ciu 


By  Caih,  8  pieces,  200 
yard9>  at  10s.  4d«per  yard 

By  George  Fabsbaw,  8  pieces, 
l&O  yards,  at  lOs.  8d.  per  yard 

By  Robert  Turner^  4  pieces, 
100  yards,  at  10s.  Id.  per 
yard 


0 


18 


Contra 


Cr, 


By  James  AJdw^rth,  8hhds 
1  IScwt.  at  £4 . .  8  per  cwt. 

By  Oeorge  Fanshaw,  4hhds. 
Mcwt,  at  £4 . .  7  per  cwt.  - 

£ 


Fo. 


1 
6 


4 
6 


mmU 


406 


405 


108 
148 


07 


487 


488 
248 


S. 


00 


GO 


08 


06 


00 


00 


18     04 
00 


10 


le 
If 


00 


00 


00 


TOCHG  hah"*  But  c^mrkvlon. 


TaoMM  Bbovb 
Ttt  Slock 


Afd 


Tb  caA  faid    Ua '  to    x- 


TaSdks  mi  Man 


BiLU  HTASLB  Da. 

Tb  *<— itiiri  u  per  jonraal 


T«  Cadk   40   pifCM.    an 
fai^at  9a.M.BH3aid 


£ 
50 

oc 

D. 
00 

dO 

60' 
240 
53 

09 

00 
00 
04 

00 

00 
00 
00 

343 
3fiO 

04 

00 
00 

OQ 
00 

00 
00 

oo 

00 

00 

350 

lao 

44 

S04 

09 

00 

feOOK^KXB^IirO^ 


i^ 


I.EPQSR. 


(3) 


1814 


March!  9 
30 


• 


• 


Contra 


Cft. 


Fo.      £ 


April 


By  Rum 

By  Balance 


4 
I  6 


45 


5 


50 


S. 

00 
00 

00 


d; 

00 


-ft-rftaMH 


1814 

Marc'h 
April 


1 

39 
30 


By  Stock 

By  Cash  for  mualifl 

By  Balance 


Cf. 


1814 
March 


On/rit 


Ct. 


1 
1 
6 


250 
53 
40 

843 


00 
04. 

do 

04 


>  r 

oa' 

00 
00 

00 


By  Stock,  for  Dav^d  Murra/i 


, 


bill 


1814 


March 


12 
18 


Coiirr« 


Ct. 


1 


350 


360 


00 


00 


00 


00 


I 

By  Sundries,  30  pieces)  720 
yards,  at  4s.  2d.  per  yard 
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192  YOUNG    man's    BB8T   CC^MPANIOIT. 

*  Ttiie  tv'aste-book  opens  ^itli  an  account  of  the  merdmifs  e&eds 
/in.  business  or  trade,  and  of  .bis  d^bts  to  otber  persons.  The  &nk 
set  of  articles  exhibit  his  stock ;  and  each  article  is  entered  in  the 
^mmai  asL^i)r.  to  stock  for  its  f«fc}«e  or  aBwuiit :  'while  en  the  otiier 
hana,  stock  is  said  to  be  Dr^  to  each  article  in  which  money  & 
^ae  from  the  trader.  ; 

T|ie  first  traiisactiod  of  the  4th  of  March,  in  whic|i  cloth  is  soli 
fkt  ready  money  ^pears  ih  die  journal  in  this  way,  cash  Dr.  t^ 
..xIoUi,  that  is,  casK  received  is  accountable  for  cloth  given  awaye 
but  in  the  seoond  transaction  of  the  7th  of  March,  linen  is  bought  Mr 
ready  mcmey ;  linen  is  therefore  <  entered  in  the  journal  as  Dr.  oir 
accountable  to  cash  for  the  money  paid  for  it. 

Ob  the|  Otli»  Thomas  Brown  supplies  rum  on  credit :  the  rum  ik 
th^ipfore  accounta.ble  to  him  for  its  vAue,  and  is  consequently 
journalised  as  Dr.  to  Thomas  Brown. 

^  0n  the  12th,  linen  is  parted  with  to  Tl^mas  Ellis :  of  tlie  prior 
a  portion  is  received  in  r^ady  money,'  and  the  remainder  is  upoft 
*€re(^it.  In  this  case  the  journal  must  exhibit  two  Drs.  vis.  cask 
Dr.;  to  linen  for  the  money  paid  down,  and  lliomas  Ellis  Dr.  for 
the  remainder  at  a  fixed  period  mentioned  in  the  waste*b#ok. 

On  the  28th,  the  merchant  gains  a  sum  of  mooe^  for  his  tnnible  ~ 
in  receiving  and  transmitting  modey  on  account  of  Richard  Wilson. 
Hm  no  red  value  on  effects  pass  froija  the  merofaant;  ii^fittitiouis 
..account  is  therefore  formed,  entitled  commission,  under  which  are 
to  be  entered  all  articles  of  this  sort,  whether  received  or  paid  by 
the  trader.  f 

On  the  31st,  a  legacy  is  received,  which  being  regarded  as  pure 
gain,  for  which  no  equivalent  is  giren,  another  fictitious  account  is. 
opened,  with  the  title  of  profit  and  loss,  to  which  cash  is  Dr.  for 
the  amount  of  tlie  legacy.   .  -  * 

On  the  2nd  of  April  several  charges  are  paid,  snch  as  rent,  ^c^ 
all  necessary  in  conducting  business,  but  for  which  no'real  value  t» 
"Teceited  by  the  merchant ;  to  the  same  account  of  profit,  and 
1os8>  or  to  some  similar  fictitious  account  these  articles  must  there- 
fore be  cliarged.  '  ' 

In  this  manner  by  applying  the  sereral  mtes  formerly  ^ven,  the 
method  of  transfi^rring  accounts  from  the  waste-book  to  the  jour- 
nal, may  be  readily  understood ;  and  the  following  step  or  this 
carrying  of  the  same  accounts  from  the  journal  to  the  ledger  wiU 
^e  very  simple. 

The  ledger  opens,  in  the  first  Mio,  with  an  account  for  stock, 
on  the  Dr.  side  of  which  is  entered  the  amount  of  the  seyeral 
'ailijcles  qf  what  tlie  merchant  owes,  and  on  the  Cr.  side  the  amount 
of  the  aiticles  composing  his  efiects  or  estate  in  tra^e.  The  next  - 
account  opened  is  fc^  cash,  which  is  the  first  article  in  his  account 
of  effects :  ca&h'beirig  made  Dr.  to  stock  for  the  ready  money  in  his 
haqds.  Then  coined  the  account  for  bills  receivable  which,  in  the 
sante  manner,  appear  Dr.  to  stock  for  the  bill  on  P|iilip  Hawkins.  . 
This  is  followed  by  the  account  of  cloth  which,  is  charged  as  Dr*. 
to  ^tock  for  the:  number  of  pieces  and  yards,  at  a  given  price. 
''The  Aext'^ecoiuut  is  for  sugar,  slat^  to  be  Dr.  to  stock  for  tfatc 
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(fotiitity'on  hand  wbleii  bilsiiies8  is  conaoieaced;  and  on  tlie  oOier 
side  Cf  •  by  each  separate  quantity  disposed  of  at  diifFei^nt  times* 
l«astly  appears  the  accoant  of  Hiomas  Brown,  as  Dr«  to  stock  fcr 
the  aoMunt  of  his  deb^  to  tHe  niercha|it 

AU  the  articles  composing  the  merchant's  stock  In  trade  hebg 
thus  enteredi  or  posted  as  it  is  called,  id  the  ledger,  those  consti* 
tuting  his  debts  are  next  to  be  poirted.  In  this  pvocoss  however 
is  this  difference,  that  as  the  fonaev  were  all  Drs.  to  stock,  so  the 
'latter  are  all  Crs.  by  stock,  that  is  stock  is  chaigad  as  l>i.  to^ach 
article  for  its  amount.  The  account  of  William  Herbert  is  therefore 
stated  Cr.  by  stock  for  the  debt  to  hiio»  as  is  that  of  bills  payable 
for  the  value  of  David  Murray's  bill  accepted  by. the  merchant. 
.  The  sale  of  cloth  for  ready  money  on  the  4th  of  March  is 
j>osted  in  the  ledger,  from  the  joUreal,  cash  Dn  to  cloth  for  the 
value  received ;  and  cloth  is  charged  Cr.  by  bash  for  the  quae* 
tity  s6)d  %%  well  as  the  value.  This  is  the  process  styled  double 
puUy :  and  by  comparing  the  several  articles  in  the  waste-bode, 
journal,  and  ledger,  the  young  book-keeper  may  learn  how  to  tran^ 
fer  any  other  transaolion  £rom  one  book  to  another.  . 

The  cnooked  line  or  dash  in  the  column  on  the  left  hand  of  the- 
waste-book^  opposite  to  each  account,  shows  that  those  accounts 
^ve  been  journalised:  and  thfc  numbers  in  the  left  hand  colnmntof 
the  journid  indicate  the  folios  of  the  ledger  where  the  several  articles 
of  anv  account  are  posted.  When  two  numbers  nppear,  one 
immedi;itely  above  the  other,  tiiey  express  that  in  the  opposite 
line  of  the  journal  nre  two  articles,  each  of  which  is  entered  in 
the  ledger.  Thus  in  the  transaction  of  the  4th  of  March,  both  cash 
and  cloth  have  accounts  in  the  ledger :  cash  being  the  &t%\  Hi 
order  is  represented  by  the  upper  number  \j  because  that  aceount 
jU  in  tlie  first  folio  \  while  doth-  the  second  in  order  is  indicated 
by  the  lower  number  %  because  the  account  of  ctoth  is  in  the  9nd 
folio*  In  the  ledger  is  a  cdumn  immediately  preceding  the  money 
columns,  in  which  is  marked  the  folio  of  the  account  specified  .in 
the  intry.  Thus  in  the  cash  account,  opposk^  to  the  article  doth 
of  the  4th  of  March,  the  number  2  appears,  £%cause  the  doth  ae- 
oonut  is  in  the  2nd  folio :  and  on  die  other  hand,  in  the  cloth 
account^  opposite  to  the  same  Ai^  the  number  1  appears,  because 
the.  cash  account  is  vA  the  1st  folio. 
.    To  a:>certain  the  accuracy  of  the  books  it  is  neoessar^^  et  certain 

eriods*  to  make  what  is  termed  a  trial  balanpe  of  the  ledger, 
lis  is  founded  on  this  principle  that,  as  every  ac^unt  of  the 
Journal  is  twice  posted  in  the  ledger,  in  one  account  on  the  Dr. 
side,  and  in  another  on  the  Cr.  side,  it  is  evident  that  the  sum  of 
all  the  Drs.  sJiouldi>e  precisely  equal  to  the  sum  of  all  the  Crs. 
When  therefore  the  sum  of  all  the  articles  on  the  Dr.  side  are 
prccAseiy  equal  to  the  sum  of  all  those  on  the  Cr.  side,  then  the 
books  are  supposed  to  be  bee  from  error.  To  form  the  general 
balance  however  .more  is  requisite,  because  enrh  sepalrate  account 
must  be  balanced  by  itself:  observ^g  always  that  the  acoounls  of 
stock  aifd  profit  and  loss  cannot  be  bahinced  atil  all  tlpie  ^oth•r 
aecounts  are  closed. 
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Tb  b<tia  frftfc  the  cash  aeeemit,  ki  Mi<>  1  iyf  die  kdger,  tfie 
Dr.  and  Cr.  dides  being  sainmed   up,  and  the  less  subtracted 
from  tbe  mater,  the  dtfereaee  is  plaited  <m  the  less  side,  to  balance 
jt,  or  mne  it  even  with  the  greater.    Tbns  in  the  spefianen  before 
given,  Hat  amount  of  the  Dr.  side  of  the  cash  acconnt  is  £1479.  • 
90.  .M;  h«t  that  of  the  Cr.mde  ts^ly  £T».  .10.  .6^:  the  differ* 
ence  bc^ccn  these  sums  £966.  .W.  .11  must  therefore  be  nfoced 
in  the  Cr.  side  of  the  account  charged  by  balance,  #hich  will  make 
the  two  sides  ecpial  and  etien.    The  same  thing  weuM  be  done  in 
the  neat  aecomit  for  bills  receivable :  bat  thete  M  the  articles 
being  on  the  Dr.  side,  their  whole  amount  must  be  placed  as  n 
balance  on  the  Cr.  side,  to  make  both  erea.    In  the  cloth  account 
thewlK^  quantity  being  sold  at  a  price  higher  dian  what  was  given 
for  it;  the  Cr.  side  will  exceed  the  9r.:  in  this  case  ^  differ*^ 
enee,  representing  the  money  (sinad  upon  the  merchnndise,  must 
be  entered  on  fi^e  Dr.  side  and  charged  to  tiie  fictitious  account  of 
jproiit  and  loss.    Had  theCr.'  side  b^n  the  leasts  and  consequently 
had  the  goods  been  sold  for  l^s  than  fhev  eost,  owing  perhaps  to 
some  accident  or  defect  in  the  qmlity  or  the  elotfa,  a  loss  must  ' 
tove  been  sustained,  the  difference  between  the  two  iudes  of  the 
ncoount-'nsnst  have  been  phced  in  the  Cr.  side  to  make  it  eqnal 
aridi  theDr.  side;  and eloth  would  have  become  Ck*.  on  profit  auA 
Ibss  fbr'the  defisiencv.'    Of  this  we  have  an  example  in  the  tians- 
action  of  the  95th  of  Apdl,  where  Jasnes  AMworth  becooing  in- 
aolVen^  a  losr  is  susltoined  by  the  merchant's  being  obliged  to* 
eompound  his  demand^  by  which  he  received  only  thirteen  shillinga 
"iott  every  twenty  shil&igs  that  were  d«e  to  him.    The  whole  sum> 
due  by  Aldworth  Yf1»£40i..lS.  .Op^- which  at  the  rate  of ISs.  in 
"Ac  pound  will  be  reduced  to  aM.,.06.  .08 ;  the  difference  £11% 
.  ••W.  .04  must  thevefore  be  charg^  on  ^k  Dr.  side  of  profit  and 
loss,  as  the  loss  sus&ined  by  the  merehant  mi  the  transaction. 

When  all  the  areoants  on  which  there  has  been  either  gain  or 
•loss  are  summed  np,,  and  the  several  sums  are  entered  in  the 
'proper  sides  of  the  acconnt  of  profit  and   loss,  the  difference  be- 
-tween  those  sides  is  carried  into  the  stock  account  in  the  ledger,, 
in  this  way,    If  the  Cr.  side  be  the  greatest,  then  the  mercbant 
has  gained,  beicaase  his  credits  exceed  tiis  debts,  and  his  stock 
wheA  the  transactions  are  conclvMied  is  greater  than  when  they 
were  commeoced':  stock  Is  therefore  become  Cr.  by  profit  and  loss 
for  the  amount.    On  fhe  other  hand,  had  the  Dr.  side  been  the 
greatest,  then  the  merchant  would  have  appeared  to  be  a  loser  on 
the  whole  of  his  business,  and  stock  'would  have  been  charged  as 
-Dr.  for  the  amomt,  or  the  merchant's  stock  in  trade  would  have 
been  by  so  aTuch  less  than  it  was  when  he  be^n  business.    But 
as  m  tlie  foregoing  example  of  mereantile  books,  supposing  the 
tiader  to  be  upon  the  whole  a  gainer,  profit  and  loss  mmt  be 
charged  as  Dr.  to  sleek  for  the  amount  of  his  gains  upon  the 
bransaetions  ef  two  months,  vi«.  £101.  .11.  .09}.    Thiff.  being 
entered  in  the  Cr.  side  of  the  stock  account  will,  together  with  the 
•ror  nrtiolts  composing  the  whote  of  hi^  effects,  make  a  ccrtaiir 
snm,  from  which  subtracting  the  amount  of  the  Dr.  side^  the 
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^SKmm^  or  hdMrn  £l»0..oe..W|  is  Oft  vdi|C  «f  Us^AttU 
wkeli  Ik  closed  hiii  books:  and  tfae  same  sum  being  entered  in  Umi 
Cr.  side  of  the  balance  account  oiigbt>  if  no  eiror  be  conmitted 
in  the  keeping  or  the  casting  of  ne  accounts^  to  make  tint  sido 
equal  and  even  with  th^  Dr.  side. 

In  conducting  hrge  and  complieated  mercantile  oonceros^  many 
accounts  in  the  ledger  must  be  simplified  and  shortened,  by  eoh 
ploying  sundry  assisting  or  subsidiary  books,  each  set  apart  foe 
particular  tMiwches  of  business.  Of  these  the  principal  are  the 
Cash  book,  the  Bill  book,  the  Sales  book,  the  Invoice  book^  &c«. 
forming  so  many  parts  of  die  waste-book,  for  tho^  articles  belong- 
ing to  the  respective  subject  of  each  subsidiary  book.  By  this 
method  the  proper  waste-book  will  comprise  only  a  general  state 
jnent  of  transactions  noticed  in  the  subsidiary  books ;  with  par- 
ticular specifications  of  those  transactions  alone  for  which  no  other 
boQks  are  kept.  By  this  process,  and  by  balancing  those  smaller 
lKk)ks  at  stated  periods,  monthly  or  othenyise,  the  entries  in  the 
ledger  are  greatly  diminished  in  number.  Persons  employed  ^ 
import  or  export,  goods  on  commission,  or  for  the  account  of  otber^ 
must  at  all  times  keep  books  of  Invoice  and  Sale :  and  Cash  and 
Bill  books  are  indispeusible  in  every  branch  of  mercantile  eoi^ 
cerns.  ^ 

The  cash  book  contains  an  account  of  all  molSey  matters,  kep| 
in  the  same  wav  with  tbe  cash  account  in  the  foregoing  specimen 
of  a  ledger ;  the  Dr.  side  showing  all  monies  receiv^  and  the 
Cr.  side  all  monies  paid  or  expended.  This  book  contains  all  sucli 
issues  or  receipts  of  money  as  being  merely  temporary,  like  small 
loans,  occasional  accomnguMlations  to  neighbours  in  trade,  &c.  need 
not  appear  formally  in  the  regular  joun^  and  ledger. 

The  Bill  book  exhibits  a  register  of  all  bills  of  eachan|fe,  both 

Eayable  and  receivable :  it  is  £vided  into  columns*  set  apart  for  the 
iveral  particulars  relative  to  each  bill,  such  as  when  received,  by 
^hom  drawn,  on  whom  drawn,  the  date,  to  whom  payable^  the  time 
when  due,  tjie  sum.  See.  Sec. 

The  Invoice  book  contains  copies  of  all  invoices  or  statements 
pf  goods  sent  off  or  exported,  on  commission ;  coutaihing  the  nanfe 
of  the  ship  ai^d  the  master;  the  place  of  destination,  the  person 
to  whom  the  goods  are  consigned*  Then  follows  a  statement  of 
Ithe  quantities  apd  values  of  the  several  articles  dispa^ed,  and  of 
the  charges  for  shippbg  the  goods  or  for.  other  purposes,  paid  by 
the  merchant,  the  exporter,  or  the  &ctor.  Upon  the  total  amount 
of  all  these  expenditures  is.cbaraed  the  commission  or  allowance  fol: 
the  trouble  ef  the  exporter,  luus  in  the  specimen  of  books  before 
given,  on  the  2nd  of  April,  callico,  cot^n,  and  wine,  to  the  value 
of  £206.. 1 1«  were  purchased  and  exported.  1^  expences  of 
of  shipping  these  goods  and  other  charges  came  to  £17.  .07.  .081, 
which,  added  to  the  value  of  the  goods,  made  £i^l9. .  13.  -8.  The 
commission  or  demand  of  the  exporter  for  his  care  and  trouble  was 
made  at  the  rate  of  £2  i .  10  on  every  £100,  or  at  2^  per  cent,  on 
this  last  sum,  amounting  to  £7  •  •  ^0  •  •  1)]( :  consequently  the  whole 
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itiin  doe  to  the  exporter  wiftbe  £321 .  .15 . .  O^J,  as  entered  in  tin; 
ibQD^y  columns. 

The  Sales  book  or  factory  boot  points  out  the  neat  or  (as  it  ia 
atually  written)  the  net  proceeds,  or  the  exact  money  arising  from 
the  sale  of  any  article  or  merchandise,  when  all  expences  are  ' 
deducted,  and  when  that  sale  has  been  made  upon  consignment 
or  commission.    This  is  also  called  the  account  of  sales,  or  more 
commonly  account  sales ;  and  it  is  divided  like  the  accounts  in  the 
ledger,  into  two  opposite  pages  forming  one  folio,  with  the  title 
extending  across  both.    On  the  left  hbnd  are  entered  all  charges 
attending  the  transaction,  such  as  those  for  freight,  customhouse 
dues,  landing,  warehousing,  selling,'  ^c.     On  the  same  side  appear 
jalsotbe  broker's  charges  and  the  Actor's  commission,  both  ofwl3kh 
are  reckoned  up  in  the  gross  or  total  amount  6f  the  sales.    On  the 
right  hiyid  page  appear  the  quantity,  the  price,  the  value  of  the 
goods  sold*,  with  the  name  of  the  buyer,  ahd  the  mode^and  time  of 
]^ayment.    When  the  total  expenses  of  the  transaction  are  takea 
from  the  total  amount  of  the  sail's^  the  difference  is  called  the  net 
proceeds,  which  being  entered  on  the  left  hand  page  tnakes  it  equal 
to  the  other  *on  the  right.     For  this  amount  of  pet  proceeds  the 
lactor  gives  his*  correspondent  credit ;  transmitting  tb  hiih  a  copy 
of  the  account  sales,  signed  with  his  name,  and  certified  to  be 
koTTcctt  errors  excepted.  ..»►..       ^         -.    »    . 

Bills  of  ExcpAKCE. 

Exchange  >means  the  paying  of  a  sum  of  mbney  in  one  countryJ" 
or*in  one  place  of  a  country,  for  an  equivalenf  sum  in  another 
country,  or  in  another  place  of  the  same  country.^   This  is  done 
by  means'  of  Bills  of  Exchange,  Miiich  are  written  orders  directing 
the  payment  of  a  certain  sum  of  money  at  a  fixed  time.     Bills  6t 
exchange  are  eithef  inland  or  foreign :  the  former  ar^  drawn  and 
payable  within  one  and  the  same  state  or  country :  but  foreign  bilb 
are  drawn  in  one  country  or  state  and  payable  in  another. 
'^   The   person  who  writes  dr  dra'wft  the  bill  is  called  the  draHoery    ^ 
the  perstm  on  whom  it  is  drawn  or  io  whom  it  is  addressed  is  the 
drawee,  akid  also  the  acceptor  as  soon  as  he  engages  to  pay  the  bill, 
nnd  he  to  whom  the  money  is  to  be  paid  is  the  payee.    Besides 
these  persons  others  are  frequently  concerned  in  bills  of  exchange, 
such  as  the  buver  or 'rei^itter,  tne  seller  or  negotiator,  and  the 
possessor  or  holder  of  the  bill.     ' 

When  a  h^ld^r  parts  with  a  bill  he  indorses  |it,  that  is  he  writes 
his  name  on  the  back ;  and  thusf' every  indorser  becomes  liable  or 
a  security  for  the  payiiient.  The  firtt  hidorser  ought  to  be  the 
payee  ii^ho,'by  a  special  indortoment,  teay  direct  the  payment  to 
be  made  to  a  third  person  not  named  in  the  bill,  who  thus  becomes 
t^e  indors^i  When  a  bill  is  presented  to  the  drawee  and  accepted 
by  him,  he  writes  his  name  at  the  bottom,  with  the  word  accepted  ; 
but  if  the  acceptance  be  refused  by  the  drawee' the  bill  is  put  iiilo 
the  hands  i^  »  notary  public,  who  causes  it  to  be  noted  for  nbt(- 
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acceptance,  if  a  \>ill  which  has  beett  accepted'  be  refused  ^or 
payment  nirben  due,  it  is  also  noted  or  protested  and  returned  td*^he 
drawer  who,  or  any  one  of  the  indorsers,  is  then  liable  to  pay  the 
value  of  the  biR,  with  all  expences  incurfed  in  the  business.  It  is 
i)ecessary  to  take  care  that  no  time  be  lost  in  returning  a  protesteil 
bill,  otherwise  the  holder  can  have  no  claim  for  payment  on  any 
person  concerned  in  it  but  on  him  who  accepted  it. 

The  period  when  a  bill  is  due,  or  its  term,  varies  accordiiig  ip 
the  agreement  between  the  parties  concerned,  or  to  the  custom  of 
the  countries  where  it  is  drawn  and  made  payable.  Some  aVe 
drawn  at  sight,  that  is  they  mUst  be  paid  as  soon  as  presented: 
others  are  made  payable  at  a  certain  distance  of  time,  as  a  number 
of  days  after  sight,  or  after  the  date  of  the  bill :  other§  again  are 
drawn  at  usance  which  is  the  customary  term  allowed,  in  difierent  ' 
countries  tor  a  bill's  being  paid  after  it  is  dated,  or.  presented  for  • 
payment.  Double  usance  is  twice  this  terrn^  and  half  usance  14 
half  this  term. 

Besides  tbis  usual  term  of  jpayment  a  certain  time  is  also  allowed, 
after  the  term  is  expired,  before  payment  can  be  inforced  by  law; 
and  this  addiiional  time  consists  ot  a  certain  number  of  Juq^s  rf 
grace  or  favour,  which  in  tlie  British  isles,  is  three:  but  bills 
(drawn  at  sight  are  not  entitlied  to  any  indulgence  br  days  of 
grace'.  '>       •  / 

In  exchanges  tw'o  things  are  principally  of  importance*  the  par 
and  the  course  of  the  exchange.  The  par  signihes  the  equality  or 
the  precise  proportion  between  coins  of  different  states,  or  tho 
real  value  oi  the  coin  of  one  country  in  coin  of  another.  Tlie 
course  of  exchange  means  the  current  value  of  coins  as  established 
in  practise  between  two  i6ountries.  Were  the  coiqs  of  different 
states  subject  to  no  alteration  in  respect  of  their  seVeral  uitrinsic 
|>roportionsr  m  weight!  and  quality  of  metal,  the  par  would  be  easily 
ascertained  :  but  as  this  is  by  no  means  the  case,  the  par  oi^  ex* 
diangfe  must  Ife  liable' to  frequent  fluctuations. 

By  bills  of  exchange  debts  may  be  reciprocally  discharged  in 
different  places,  without  any  real  transmission  of  coin :  thus  if 
£<lwaird  at  York  owe  fifty  pounds  to  Robert  of  Bristol,  and  Thomas 
of  Bristol  owe  Ri6hard  of  York  all  equal  sum  of  fif^  pounds,  the 
debts  may  be  mutually  transferred  and  discharged  in  this  way. 
llobert  draws  a  bill  on  Edward  which  Thomas  purchases  by  pay- 
ing its  full  value,  and  transihits  it  to  his  creditor  at  York  Richard, 
who  presents  it  to  Edward  the  debtor  of  Robert  of  Bristol,  by 
whom  the  money  is  paid. 

When  the  debts  reciprocally  owing  between  two  places  arc  of 
unequal  amount,  the  difference  roust  be  remitted  in  money  or  biDs: 
but  on  account  of  the  inconvenience  and  risk  attending  remittances 
In  specie  or  coin,  bills  are  the  inost  convenient  means  of  pay- 
ment. When  many  bills  are  required  for  remittance  to  any  plaee» 
the  number  of  purchasers  tiill  be  increased,  and.  consequently  the 
price  of  such  bills  will  be  enhanced ;  that  is,  the  course  ot  ex- 
change will  be  raised  in  favour  of  the  place  to  which  the  bills  are 
te  be  remitted^    Hence  it  is  that  Lonaon  enjoys  the  advantage  of 
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exchange  over  every  otlier  place  in  the  onitM  kingcton.    Stf  great 
is  the  amount  of  the  debts  owing  from  Dublin  thci  capital  of  Ireiand 
to  London,  when  compared  wit^  that  of  the  debts  owing  from. 
London  to  Dublin/ that  a' person  in  Dublin  must  give  £I08»  or 
.  £109  for  a  bill  of  100  payable  in  London,  and  a  London  bill  of 
£100  will  in  Dublin  be  worth  £p8/pr  £109.    The  usual  course 
of  exchange  therefore,  between  these  two  capitals,  is  generally  about 
6}  pet  cent,  in  favour  of  London,  which  is  no  less  than  one  twel/th^ 
part  of  any  given  sum.    Between  'London  and  Edinburgh  thc^ 
capital  of  Scotland,  the  commercial  intercourse,  and  consequently 
the  course  of  exchaiige  is  much  more  nearly  balanced,  so  that  it 
fluctuates  between  3  and  4  per  cent:  a  bill  therefore  of  £100 
payable  in  London,  may  at  Edinburgh  be  obtained  for  £103  or 
£104.  '•.,.•      ^..  .  .  • 

Hence  may  be  seen  how  the  fluctuation  of  the  pourse  of  ex* 
change,  between  any  two  places,  must  in  general  be'proportlone4 
to,  and  regulated  by,  the  balance  of  debts  or  remittances  between 
them  ;  and  this  balance  b  again  produced  by  the  balance  of  tiude^ 
or  the  difference  between  the  values  of  the  exports  and  imports  of 
both  places  relatively  to  each  other.    Thus  if  London  export  goods 
to  Lisbon  to  the  value  of  £lOOO,  and  import  from  LisDon  goods 
to  the  value  of  £1600,  the  difference  of  value  and  consequently 
the  balance  of  trade  is  evidently  against  London,  and  in  &vour  of 
LiAbott.    It  London  remit  this  oauAce  in  bills  of  exchange,  the 
price  of  such  bills  in  the  market  must  rise,  and  of  course  more 
Monty  must  be  given  in  London,  to  procure  the  payment  of  any 
given  sum  in  Lisbon,  than  would  be  expressed  by  induing  these 
sums  at  the  par  or  just  value  of  the  coins  of  each  country.    On 
this  account  when  the  course  of  exchange  runs  high  against  any 
country,  remittances  fix>m  it  oufi'ht,  if  possible,  to  be  niiKle  in  coin 
instead  if  bills,  which  will  tend  to  reiduce  the  rate  of  exchange 
nearer  to  par. 

'  Exchanges  are  calculated  by  the  rule  of  Practice  in  arithmetic* 
Thus  if  it  be  required  to  find  the  value  of  £600  sterling  in  French 
money  at  p^r  of  24  livres  or  frcncs  for  the  pound  sterling,  the 
product  of  500  multiplied  by  24,.or  12,0j00  Utres  is  the  anwer.  At' 
the  par  of  24),  or  24  livres  10  sous,  the  same  sum  of  sterling 
would  be  worth  12,260  Uvres  French. 

Or  Banks. 

Banks,  the  fnain  support  and  channel  of  modem  commerce,  ar^ 
either  public  or  private :  jpublip  banks  are  estaUished  by  a  num- 
ber of  persons  incorporated  by  charter,  who  contribute  a  fund  for 
the  purposes  of  the  society :  private  banks  are  established  by  per- 
sons not  chartered,  who  conduct  their  "business  on  their  own 
capital  and  c  red  if.  iPrivate  ^anks  are  flirther  distinguished  into . 
London  banking  houses  and  country  banks. ..  A  London  banking 
house  is  a  place  where  persons,  for  the  sake  of  security,  and  other 
reasons,  keep  money  rather  than  in  their  own  houses.  When  an 
|u:eount  is  opened  m  such  a  house,  that  is,  when  ^  person  pays 
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In  moneys  to  be  drawn  out  «8  msy  be  necessary,  he  is  furnished  with 
a  customer's  book;  on  th^  len  hand  page  the  house  is  entered 
Dr,  for  the  aura  paid  m,  and  on  the  right,  it  is  Cr.  for  the  sums 
he  draws  out.  In  this  book  the  customer  never  writes  himself: 
bnt  what  he  pays  in  is  entered  by  the  banker  or  bis  clerk,  which 
aerves  as  a  receipt;  and  when  the 'customer  wishes  to  know  the 
atate  of  his  account  at  the  bankers,  or  to  compare  it  with  his 
own  private  note  of  moiii^  drawn,  he  gives  in  his  book  to  be 
writien  up  or  settled.  The  books  generally  used  in  a  banking 
house  are  the  money-hooky  in  which  the  cashier  enters  his  receipts 
and  payments  of  money ;  the  waste-hook  in  which  both  money  and 

faper,  received  and  paid,  are  particularly  specified:  in  some 
ouses  however,  a  book  is  kept  for  paper  only,  called  the  gold" 
smitk*S'hook.  The  cash-book  follows,  cohtaining  all  the  sums  of 
both  money  and  paper  paid  and  received.  From  this  book  the 
ledger  is  posted,  in  which  each  customer  is  debited  for  the  sums  he* 
has  drawn  out,  and  credited  for  those  he  has  paid  in.  The  custom^' 
mer^S'book  is  written  up  from  his  drafts  paid  ^d  cancelled,  and 
checked  by  the  account  in  the  ledger.  Besides  these  books  bank-- 
ets  keep  others  as  the  in  billhook,  for  bills  paid  in  by  customers ; 
'  the  oui  biU-book,  for  bills  sent  oat  for  acceptance  or  payment;  the 
check  bil/'book,  for  bills  to  be  brouj^ht  toeetber,  that  become  due 
on  the  same  day ;  and  the  discount  hiU-book^  for  all  bills  discounted : 
a  discount  ledger  is  also  kept,  to  show  the  state  of  every  discouni 
operation.  When  to  this  variety  of  books  are  added  the  daily^ 
yearly,  and  other  balances,  a  banker  seems  to  possess  every  possible 
means  for  pvoving  and  checking  his  accounts^  so  that  with  common 
care  no  disorder  can  ever  ensue. 

The  advantages  arising  to  the  London  bank.tfr  (who  gives  no 
interest  for  money  phiced  in  his  hands  for  a  temporary  purpose) 
chiefly  consist  in  laying  out  part  of  the  money  on  good  securities^ 
such  as  in  the  stocks  or  other  government  paper ;  and  In  discount- 
ing bills,  by  which  the  most  essential  support  is  afforded  to  trade 
and  commerce.  Besides  this/  bankers  are  of  ereat  use  to  merchants^ 
by  undertaking  the  management  of  their  bills,  and  other  receipts 
and  payments,  by  which  die  business  of  the  counting-houAe  is 
materially  lessened:  and  this  important  branch  of  business  i^ 
conducted  without  any  charge,  and  with  the  strictest  accuracy, 
CoidUiy  bankers  also  take  charge  of  other  men's  money,  discount 
bills,  &c. :  but  in  other  fespects  they  differ  fro^i  London  bankers. 
Some  country  bankers  pay  interest  for  money  placed  with  them, 
on  condition  of  receiving  certain  notice  before  it  be  drawn  outs 
ethers  keep  a  neutral  interest  account  and  charge  a  commission  on 
their  payments.  Country  bankers  also  issue  their  oi^n  notes 
(which  is  not  done  iu  London)  payable  to  bearer  on  demand ;  most 
of  them  being  made  payable  at  some  London  house  where  the 
country  banker  keeps  an  account^  like  that  of  any  other  private 
customer. 

The  Bank  of  £nglimd,  in  principles  atid  operations,  is  similac  to 
private  banks :  it  takes  charge  of*  money;  discounts  bills ;  it  like^ 
wise  bsues  its  own  notes  ;  it  also  acts  as  banker  and  ag^nt  for 
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^government,  in  receiving  revenues  and  pBying  4ividen4s  of  stoelf 
and  other  public  debt^ :  it  also  deals  in  gold  and  silver  and  foreigo 
coins.  An  account  it  opened  ivith  die  bank,  in  the  same  v^ay 
as  nith  a  private  banker,  except  that  in  it  no  cash  account  ig 
l>egu|i  with  less  than  £500 ;  nor  any  discount  accouhi  opened  but 
by  the  approbation  ef  the  court  of  directors,  and  every  biU  dis- 
counted or  cached  must  have  on  it  two  approved  names,  at  least  of 
persons  residing  in  or  near  London.  The  bank  of  England  was 
founded  in  160Sr,  in  the  reign  of  king  William,  about  the  time  that 
our  present  enormous  national  debt  began  to  be  contracted :  the 
proprietors  were  incorporated,  and  on  account  of  that  charter,  the 
capital,  now  twelve  millions,  has  been  lent  to  government  at  a  low 
interest.  The  business  is  under  the  management  of  a  governor^ 
deputy  governor,  and  twenty-four  directors,  annually  chosen  from 
among  the  proprietors ;  and  the  Qualification  of  a  proDrietor  14 
.  vote  is,  to  have  been  possessed  otJ^hOO  bauJ^  stock,  for  six  monthi 
previous  to  the  time  of  voting. 

In  England  there  is  one  great  national  bank,  with  about  seyenty 
banking  nouses  In  Loudon,  and  four  hundred  in  the  c6untry.  By 
the  joint  operation  of  this  system  of  banks  the  trade  and  commerce 
of  the  nation  is  cafried  on,  and  ultimately  almost  always  in  the 
paper  of  the  bank  of  England.  For  since  the  bank  was  restricted 
from  paying  In  specie,  its  paper,  though  not  made  absolutely  a 
legal  tender  (that  is,  though  no  man  can  be  absolutely  compelled 
to  accept  it  as  payment  in  the  place  of  coiu,)  answers  all  the 
purposes  of  xrash,  and  is  so  called  in  the  books  of  bankers  and 
merchants. 

Scotland  contains  two  public  banks,  the  hank  of  Scotland^  and 
the  Royal  bank,  ,with  many  private  banks,  all  nearly  on  the  same 
principle  of  English  country  banks. 

Ireland  possess  one  public  bank,  the  bank  of  Ireland,  and  many 
private  banks,  similar  to  those  above  dcscril)ca. 

Foreign  banks,  such  as  tliose  of  Amsterdam,  Berlin,  Copenhagen, 
Hamburgh,  Venice,  Vienna,  &c.  are  called  banks  of  deposit ;  because 
the  money  placed  in  them  is  sunk,  and  never  drawn  out,  but 
transferred  in  payments,  from  one  person  to  another,  like  stock  la 
the  funds  of  this  Country.  Much  of  the  business  of  forei^^nb^nkers^ »  . 
consists  in  drawing,  negotiating,  and  discounting  bills  of  exchange. 

£XP&ANATtaK-  OP  THE  MOST   COliMOlf  VERMS  EMPBOTEH  21f  COll« 

MEKCEAL  TRANSACTIOMS. 

Aaxptanct^  the  act  of  accepting  a  bill  of  exchtoge  by  which 
the  acceptor  or  drawee  makes  himself  liable  to  pay  it  when  due. 

Aceowmodation  is  a  term  employed  when  the  drawee  accepts  a 
bill«  by  only  lending  his  name  to  accommodate  and  oblige  the 
drawer  of  the  bill  who  engages  \b  furnish  the  accepter  with  the 
mdans  of  paying  the  bill  before  it  become  due. 

Administratof,  Adminisiratrixj  a  ifian  or' a  w6mian  who,  by  cer- 
tain forms  iti  the  ecclesiastical  courts,  is  authorised  to  take  the 
chtfrge  of  the  personal  property  of  a  persoi  w%o  dies  without 
inakiQ^a  will. 


iftbok-kfispt!ttf.  fiOl 

.  ^  Jh-kiinaion,  a  mode  of  sttSU^  a  dispute,  )by  rifetting  the  ifUestion 
to  the  decision  of  one  person  or  more,  wtlhdirt  carryiiig  Iht  malUr 
•  into  a  coMrt  of  law. 

ArUttttUon  tfEtAankge  \%  a  cottjottHsbn  tAade  between  the  mie 
of  esrelMtt^efi  ttt  diAsreut  places,  in  ord«r  to  draw  oit  ae^ale 
bills  to  advantage. 

A^surmee,  the  sanie  w4th  tmufietiit^,  wftieli  se^  \ 
'    Assignee,  a  person  appointed  to  ttenage  tlife  aiffiitrs  of  a  bafikiupt: 
Aitw^menf,  tkt  nttvy  whidi  a  ^^redrtor  mav  claidi  and  seice  the 
foods  of  bis  debtor,  hi  wffatet<*f  hands  he  finds  them. 

An^Mgey  a  contrtbirtfon  made  fbr  losses  at  sea,  and  is  divided 
kito  genHiA  and  partkalar,  or  i^oss  and  simple.  General  avera^ 
is  a  proportional  contribution  paid  bv  all  the  ^proprietors  of  a  ship  , 
•^nd  eHrgo,  foft  losses  incurred  in  the  rie^  of  safety,  such  as  tfirowtng^ 
good^  overboard,  cutting  away  masts,  Jkc.  to  lighten  the  vessel 
^mid  prevent  sliipwreck.  Par^ular  avera*^  is  a  contribntion  to 
«neh  damages  or  Josses  as  happen  from  the  common  accidents  of 
the  sea;  ^ercthe  average  is  liwne  by' the  proprietors  of  tbosfe 
arfieles  ofrly  wlifeh  are  cbmaged.  Averages,  Hke  other  cases  of 
Joss  or  gain,  a^  computed  by  the  common  rale  of  Fellowship. 
(See  arithmetic)  ' 

BtOanee  tht  dfflTerence  b«t#eeii  tbe  Df.  and  Cr.  aide^  of  an 
Wc^ont. 

Balance  of  hnde,  the  difference  between  the  e«mmereial  exports 
Md  imports  of  one  Country  wben  tompared  with  Viose  of  anoth^jr 
Vilh  which  it  trades. 

Bwf»Jeruptj  a  person  in  some  trade  ,iRdio  cannot  make  good  hfa 
^ymevts,  and  who  has  therefi>re  a  eomnrission  of  bankruptcy 
Men  out  against  him,  (see  CommisBion.) 
Batrutry,  a  fraud  committed  by  the  master  or  die  crew  of  a 
ip^  on  the  owners  or  insurers;  such  as  sinking,  deserting,  or 
taking  away  the  ship,  or  plundering  the  cargo. 

Awfer,  the  exchanging  or  trucking  ^  one  commodity  for 
niiotiier. 

BUI  ^  Bank  J  a  note  signed  by  a  casbier  of  the  badk,  promising 
to  pay  a  eertab  sum  of  money,  at  an  appointed  tnne ;  in  which 
particuhir  it  differs  from  a  bank  note,  which  ia  payable  on 
demand. 

BUh  pf  Estkat^,  wfiften  orders  for  the  payment  of  moner. 
BUh  ^  Swahe^pffTj  aeeuritiea  issued  by  gOvermnent,  which 
bear  interest  until  paid  off.  These  bills  are  mo^tlv  for  dgioe  each^ 
aapd  the  interest  is  ^  pence  per  day,  a  little  better  than  4  J  per  cent. : 
but,  same  are  for  f  1000,  which  bear  interest  at  d|  pence  per  day, 
or  nearly  9  j  per  eent. 

IK/Wr  f India}  are  drawn  in  Indir  on  the  Company  in  London, 
and  made  payable  at  tbe  India  House. 

BiUs  qf  LtuUng,  are  papers  signed  by  the  master  of  a  ship, 
acknowledging  the  receipt  of  certain  goods  on  bo^rd  his  vessel, 
and  promlmg  lo  de4iver  them  at  some  appointed  place.  It  is 
vsiHd  to  mabe  ont  thnee  biflff  of  laiflmg,  of  which  one  is  left  with 
the  shipper  of  the  goods,  the  second  is  kept  by  the  master  of  tbe 
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1  t»hip,,and:tl]e  third  is  di&pfttched  to  the  persons  to  whom  the  goodii* 
•  ape  sent»  that  h«  may  elaiin  then  onth^ir  arrival.  ,     /      * 

BilU  (Naxy)  are  issued  by  the. Navy  Board  in  London,  in  pay- 
^nfDt  of  stores  for  the  ships,  dock-yards,  &c. ;  being  payable  at 
'^  davs^  with  interast  of  dj  penee  per  day  percent.    Siiidar  bills 
are  afso  issued  by  the  Victualling  Board. 

Biih  tf  Parcels  contain  the  particulars  of  goods  bought^  and 
.4ire  given  by  the  seUer  to  the  buyer. 

BUlqfSak  is  a  deed  by  which  a  right  or  interest  in  certain 
goods  is  transferred  from  the  seller  to  the  buyer. 

BoHfU  {IwUa)  are  issued  by  the  East  India  Compaii||r^  <d  £50 
and  £100  each,  bearing  interest  at  5  per  c&nU  which  interest  is 
paid  at  the  India  House. 

Boitomrif  is  a  contract  or  loan  on  a  ship,  in  the  nature  of  a 
.mortgage:  but  it  differs  from  other  mortgages  or  loans^  inasmuch 
as  the  intere)»t  is  much^  higher,  bemuse  the  securit3r  for  the  pay- 
'  meat  is  very  precarious ;  for  if  the  ship  be  lost,  neither  principal  - 
.nor  interest  of  the  loan  can  be  dem)|pded. 

BrakerSy  persons  aj^inted  to  transact  business  of  various  kinds 
between  merchants  and  others:  thua  we  have  exchange  br-ekerii^ 
insurance  brokers,  ship  brokers,  stock  brokers,  &c. 
I  Charter  Party  is  a  ccmtraet  executed  between*  the  person  who 
.  hire's  a  ship  and  the  owner,  setting  fortk  the  terms,  &c.  A  ship 
jia  said  tb  be  chartered  when  she  is  hired  for  a  voyage.  ' 

Cloffor  Cloughy  an  allowance  in  .the  weight  of  goods,  after  de^ 
ducting  the  tare  and  tret ;  it  is  generally  of  2  pound  for  every 
3cwt.  * 

Cocket^  a  warrant  from  the  custonUiouse,  given  on  the  entry  of 
goods,  to  show  that  they  have  paid  the  duties. 

Commission,  a  per-centage,,  or  allowaiiGe  pf  so  much  on  every 
£100,  granted  to  agents,  factors,  &c.  for  transacting  the  business 
of  their  employers. 

Commssion  of  Bankruptcy,  is  an  order  from  the  Lord  Chancellor^ 
.under  the  great  seal,  directiiig  five  Or  more  commissioners'  to  in*^ 
4|uire  into  the  afiairs  of  a  bankrupt 

Composition^  part  of  a  debt  taken  in  place  of  the  whole^  by 
.wiiich  it  is  entirely  discliavgad. 

Contraband  Trade,  that  which  is  forbidden  by  law.  .     . 

Convoy,  ships  of  war  sailing  with  merchant  ships  to  profit 
them  against  an  enemy:  it  is  also  ttsed>  but  impr<^rly^  for  the 
s^ips  protected.  ^ 

Countervailing  Duties  (called  by  the  French  DrMs  de  bakmcej 
are  equal  duties  established  between  two  couniries,  and  efaarged 
on  the  exportation  and  importation  of  the  same  kind  of  goods. 

Currency,  the  money  in  cicculalion,  as  distinguished  from  bank 
paper :  butjn  North  Am^ica  and  the  West  Indies,  tjbe  pcper-ia  cir* 
culation  IS  called  currency  to  distinguish  it  from  sterling. 
'  Days  of  Grace,  a  certain  number  of  days  alk>wed,  after  the , 
term  of  a  bill  is  expired,  before  payment  can  be  exacted.  Thia 
aJlowaoce  U  different  in  different  countries :  i»  Britain  and  kekunl 
it  is  three  d'avs. 
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TyAentuTBt  a  certificate  given  at  die  cvstOQ^housc,  when  the 
exporter  of  goods  conforms  to  the  proper  regiilattoiii»»  by  which  he 
i«  entitled  to  receive  a  bounty  or  drawback.- 

Denmtrttge^  an  allowance  to  tiie  master  of  a  ship,  for  being  de«i 
tained  in  .a  port  beyond  the  time  agreed  on. 

Discount,  an  allowance  made  for  prompt  payment,  or  for  taking, 
up  and  discharging  an  acceptedbill  before  it  be  due. 

jDltidend,  a  &»re  of  any  profit,  debt,  or  capital,  also  th«  ioteiest 
of  the  public  stocks.  -  ' 

'  Docket,  a  short  memorandura  or  saaunary  affixed  to  ktfger  pa- 
pers. Striking  a  docket  is  when  a  creditor  gives  bond  to  the  Lord 
Chancellor,  proving  his  debtor  to  be  a  bankrupt. 

Drmolmck,  an  allowanoe  or  premium  for <the  .exportation  of  goods. 
(See  Dt^enture.)  * 

Emkatgo,  the  stof^ing  of  ships,  by  the  order  of  the  government 
of  a  country.  *  • 

Eicckeauer,  the  court  to  which  ail  revenues  belonging  to  the  esowa 
are  brought,  and  all  causes  relative  thereto  are  triad. 

JBtodge,  an*' inland  tax  upon  commodities,  as  ir  Cmiom,  upon 
^oods  impott^  or  exported. 

Factor,  a  merchant's  correspondent  or  agent  in  some  distiM^t  oc 
foreign  part  \-     • 

Fadory,  the  name  <of  .a  conunercial  establishment  in  a  forei^ 
country,  as  at  Aleppo  and  Smyrna  in  Turkey,  where  fiictors,  meiH 
ofaants,  and  .traders  cariy  on  business  with  the  natives  44  the 
coantry. 

Ftmmcn,  affeench  term^  signifying  means  of  subsistence,  but.  in 
Enghind  generally  applied  to  \kt  puUic  revenue,  of  tlie  atate.    -^ 

Ftrm,  the  title  or  naiaes  employed  in  < the  signature  of  a  BttreaiK. 
4iie,  or  banking  Iioase,  or  company. 

ForcMtalUng,  the  buying  up  of  goods,  dec -before  they  eooie  tar 
the  market,  in  the  view  of  selling  them  again  at  an  advanced  pHce.^ 

FumU  /Public J  See  Stocks.  . 

Gfow,  twelve^ozen.  Gross  weight  is  the  whole  weight  of  gooos,: 
inoliaMBg  chests,  bags,  dust,  S&c.  '&c. 

Indorsement,  Wben  tlie  holder  of  a  bill  disposes  of  it,  he  writer 
his  name  on  the  -back,  that  is,  he  indorses  it^  aiid'  ev<^ry  •  indorser 
becomes  a  security  for  the  ps^inent.  The  payee,  or.  he  to  whom 
the  bill  is  made  payable,  ought  to  be  the  first  indorser.. 

Instalments,  payments  of  a.  sum  of  money  in  certain  proportions, 
and  at  stipulated  times.  '  .  ^  .    > 

Imnrasicty  also  called  Assurance,  is  a  contract  of  indemnity  by 
which  one  party  engages,  for  a  certain  sum,  to  insure  anntheh 
against  a  certain  risk  specified  in  the  contract.  The  pa^y  taking 
upon  hhn  to  indemniiy  the  other  is. called  the: .tMMcr^r,  assurer j, oh 
.underwriter ;  and  the  party  protected  is  called  the  itismred:  tbd 
sum  paid  to  the  insurer  is  the  premium  or  rewaiid ;  and  the.  paper 
^  paryehmc nt  containuig  the  contract  is  called  the  poticy,  • .  ,  .  r 
'.  ingrossii^,  buy^)g  i^  large  ^quantities  of  corn  or  olher  pro^ 
visions,  for  the 'purpose  of  keeping  tbem  from  the- market  aiMk 
reseUiog  them  at  a  higher  price. 
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Jnwiae,  a  paper  sent  off  with  goods  exported  on  commMMOjv^  coih 
funingvtbe  nametof  tkie  ship  aad  ,the  naster,  o^tlieplfteeof  dea^iJMi^oii 
iuid  of  the  person  to  whom' the  goods  are  sent.  '  Att*accottBtisti|^ei^ 
given  of  the  qtiaatity  and  value  of  the  goods  at'priiiiie  coHt,  to 
"which  are  aclded  the  charges  of  shipping^  and  upou  this  total  sum . 
tiM  agent  or  faeSor  charges  his  commission.        "  '  '*'', 

'    Inoentwy,  a  list  or  sdiedule  €i  effects. 

JiFtfy,  km^  or  ^uay^  a  lawful  vhaH;  or  place.on  a  river  or  harbour 
ibr  landing  and  shipping  goods. 

•    JLeakaf£,  an  allowanoe  nmde  at]  the  ensloiB«honse,  tot  waste  or 
bfs  of  liquors. 

Letter  of  Advice,  a  letter  giving  notice  of  any  transaction  in 
mercantile  ai&]rs:-^a  letter  or  power  of  attorney  is.  a  writftpg 
by  which  one  person  is  empowered  to  act  for  anoHier:^«*a  letter 
6r' credit,  by  which  one  person  Is  authorised  to  receive  money,  oA 
the  credit  of  the  writer: — a  letter  patent  is  a  privilege  granted, 
hy  she  kit»g  to  an  inventor,  to  enable  htm  exclusively  to  reap  the 
advantages  resulting  from  his  invention,  for  a  certain  number  of 
ynaps,  after  which  the  invention  becomes  pnblio  t — letters  of 
niarque  are  commissions  granted  to  captains  of  ships  and  others^ 
m  time  of  war,  to  nahe  re^^risals  on  the  ships  of  the  enemy* 

lAen,  a  law  term,  signifying  a  claim  or  attachment  ov  apy  pro* 
partv,  whioh  a  ntmon  has  in  his  possession,  for  a  debt  due  to  him 
by  tnc^ownar  or  that  property.   . 

UfitidfOhn,  is  the  ooociudwg  or  winding  np  of  a  business,  such 
as  paying  and  receiving  all  debts,  drc.     . 

JLtm;  any  thing  giv^  to  anatber  iar  bis  use,  but  to  be  nestoKd 
to  the  owner;  in  pvblie  busineis  a  loan  means  teoney  lent  to 
gaaaoMieiit,  wbieb  mdies  part  of  His  antioBal  debt 

Manifest,  a  paper  contaming  the  paiticniars  of  a  sbip  and  car^, 
wfcieh  must  be  signed  by  the  master  of  the  vessel*  bclbr^  any 
goMiit  oa»  ba  haded,  * 

it/arr,  a  great  market,  &ir,  staple,  or  other  phK^  of  public 

tl«Ao.  .      r      .       .    . 

'  Maximum  and  minimum,  two  Latin  terms  expressing  the  kighen 
and  Joteest  prices  of  any  artide,  as  fixed  by  some  law  or  vegnlatSon^ 

Mo^tfg^,  lands,  bouses,  goods,  Sec,  pledged  as  a  aceurity  for 
■••ay  banrowed.  The  borrower  is  called  the  mortgager,  and  the 
lender  the  mortgagee.    «'         • 

Naai  ar  fifst  weight,  what  any  goods  weigh  alone,  without  the 
cask,  package,  dross,  &c.     '       . 

2Vr«r  Prooeed^y  the  amount  of  goods  sold,  after  every  necessary 
deduction  tor  charges  &c.  is  made,  '  -       ' 

'  Nouciaim,  irben  a  creditor  negiects  to  make  his  claim  upon  it 
dehtor^s  effects,  within  a'  proper  thne^  by  which  neglect  be  cannot 
cnibroe  tbe'payraent  of  his  demand.   '        ' 

'    ^f$ary  Pnblid,  a  penmn  duly  appointed  to  attest  deeds  and  other. 
writings ;   also  to  note  and  protest  biUs  of  exchange,  draughts, 
nifttes,^t.  when  refused  or  returned-  unpaid.    Aotinp  is  the  act  of 
fbe  notary;  when  a  hiH  is  noidnly  lionoured.        '    / 
'    Omniun^wt^StQcti,         ■•.«... 
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Pmt  of  Excitmge  W  tbe  real  intriiuvc  value  of  tbe^  coin  of  ouq 
couatr^y  when  compared  nith  the  coin  of  auotlicr,  \nWi  rt^spect  to 
the  weight  and  the  finenem  of  the  mctak.  ■  By  haeucss  is  under- 
sto#d  the  proportion  of  pure  gold  or  silver  to  the  l)ascr  luctal  or 
alloy  mWd  in  the  coin.  In  England  the  standard  finrncss  of  gol(j| 
CQin  is  22  carats  of  pure  gold  to  2  carats  of  copper,  the  carat 
beiug  tbe  24th  part  of  the  wciglit.  The  standard  for  silver  is 
11  ounces  2dwts.  of  pure  silver  to  JSdwts.  of  copper,  making 
together  one  pound  troy.  These  standards  it  is  supposed  Mere 
wed  in  .  the  reiga  of  Richard  I.  six  Imndrcd  years  ago,  by- 
persons  from  Germany,  thence  called  here  Easterlings :  and  from* 
them  we  have  the  word  sierliiig  -to  denote  tiie  lawful  money  of 
Britain. 

Permit f  a  licence  or  warrant  for  the  passuig  from  one  place  to 
another,  or  the  selling  of  goods  which  have  paid  custom  or  excise 
duties. 

Prote$i, »  paper  by  a  notary-public  declaring  a  certain  bill  to 
have  been  refused. 

Qmwmt^%  or  ratlier  quarwitaine,  tlie  number  of  days  (In  general 
Jbrtjf  whence  tlie  name.)  that  a  ship  suspected  of  mfection,  or 
coming  firom  a  suspected  quarter,  is  obliged  to  keep  from  aU  inters 
course  with  tlie  country  where  she  arrives ;  to  see  whether  or  not 
she  be  really  infected  with  tbe  plague :  also  certam  duties  imposed 
on  sliip^,  for  the  purposes  of  (piarantine. 

iit^r0$ing$  buying  and  selling  again  with  profit,  in  the  same 
market,  of  torn  or  any  other  provisions. 

Respondeniie^y  z.  bond  or  cpntract  by  which  monay  is  borrowed 
pn  the'  ae^Hjrity  of  goods,  as  in>  bottomry  on  the  security  of  a 

'^alvagf,  an  allowance  made  for  saviug  ships  or  goods  ftom 
daiiger  oiPseas,  enemies,  &c. 

Seorwarthy  is  wheji  a  ship  is,  in  every  respect,  fitted  for  her 
destined  V4Kage» 

Stock,  a  fimd  raised  by  a  commercial  company ;  a  principal  of 
propc^rty  employed  in  trade :  ii)  book-keeping  stock  denotes  the 
oi^r  or  owners  of  the  books. 

'Siocki^  Qt  PuUc  Funds,  are  the  debts  of  government,  for  which 
interest  is  paid '  from  revenues  set  apart  for  the  purpose.  The 
liiode  of  racing  suppties  for  the  state,  by  borrowing,  .an^  levying 
'fa«€8  to  pay  the  interest,  is  called  tlie  funding  system ;  and  loans 
^hus  raieed  constitute  the  n^Uional  deht^  Government  debts  differ 
ftom  other  contracts  ixx  tbi&»  that  the  creditor  or  stodc-h^lder  can 
only  claim  biai  interesi :  but  lie  may  sell  his  stock,  and  so  obtain 
his  capital.  l«oans  are  generally  raised  on  interest,  and  are  tlieilce 
called  perpetual  annuities :  and  are  redeemabk?,  bdcausc  govem- 
meot  nay  pay  ofi*  the  pfincii)al  whenever  it  is  at  par.  The 
different  fiuub  are  di^^tittgiiished  according  to  the  rate  of  interest, 
they  bear :  thus  we  have  dap  three  per  cents,  the  four  per  cents,  the 
five  per  cents.  In^  buying  stock  a  specifie  is  given  for  a  noiojaal 
Hiiin :  tf  tor  Instance  the  price  of  the  tliree  per  cents,  be  at  QO',  by 
paying  £60  we  obtain  jb'iOU  of  that  stock,  which  yields  £9  per 
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annum,  being  just  5  per  cent  When  the  four  per  centSi  are'«t 
8d,  and  the  nve  per  cents,  at  lUO/the  same  interest  of  6  per  cent.^ 
will  be  obtained  by  purchasing  at  these  prices.  New  leans  are 
generally  paid  in  by  mstduents  oC  10  or  15  per  cent,  at  stated 
periods.,  and  in  dil(erent  kinds  of  stock,  thence  called  Omnium. 
If  these  be  disposed  of  separately,  before  the  instalments  are  paid, 
the  different  articles  are  called  Scrip.  When  taxes  are  /set  apart 
for  piwing  the  interest  of  a  loaq  the  aebt  is  then  said  to  htJkmMf 
but  when  no  such  provision  is  made,  the  debt  is  mfknded.  Of 
this  last  description  are  exchequer,  navy,  victualling,  and  ordnahce 
bills.  Hie  term  stock  is  also  applied  to  the  capitals  of  the  Bank 
of  England,  of  the  East  India,  and  South-sea  conlipanies,  i&rc. 

Tally,  a  cleft  piece  of  wood  on  which  an  account  is  scored.* 
Tallies  are  still  used  by  the  officers  of  the  court  of  exchequer,  who 
keep  one  of  the  clefts  in  the  office,  and  give  the  other  to  those 
who  pay  in  money  upOn  loan,  and  other  accounts. 

Tarijf\  a  foreign  word  signifying  a  table  or  account  of  the  rates 
of  duties  laid  upon  merchandise.  ' 

Tontine  is  a  loan  raised  on  life  annuities,  with  the  benefit  of  sur- 
vivorship. Thus  an  annuity,  after  a  certain  rate  of  interest,  ia 
granted'  to  a  number  of  subscribers,  who  are  divided  into  classes, 
accorcting  to  their  ages;  and  annually  the  whole  fond  of  each  class 
ts  shared  among  the  survivors,  till  at  last  the  whole  falls  to  one ; 
and  on  the  death  of  this  last  survivor  it  returns  to  the  power  tha^ 
first  established  the  tontine.  The  term  is  borrowed  from  the  name 
of  the  inveqtor. 

Ullage,  what  a  cask  of  liquor  wants  of  beine  foU- 

Umpire,  a  person  appointed  to  settle  a  dispute  or  differcncCi 
when  tlie  arbitrators  ongmally  chosen  cannot  agree. 
'Underwriter,  a  person  who  insures  ships,  ciirgoes,  or  other  thinga 
exposed  to  risk,  which  is  done  by  writing  his  name,  with  the  sum 
for  wbich'he  engages,  under  a  policy  of  insurance. 

Usance,  the  usual  term  of  bills  of  enchange,  on  certain  place»» 
such  as  €ntie',  two,  or  three  months  after  date  :*  double  or  half  usance 
means  double  or  half  tlie  ususal  time. 

Usury,  a  charge  of  interest  beyond  what  is  allowed  by  law.  In 
Britain  the  legkl  intere;>t  of  money  is  6  per  cent.  In  the  West  In- 
dies it  is  6  pei'  ceiA,  * 

Warekouted  goods,  or  Bonded  goods,  certain  tirticles  which,  on 
being  landed,  ate  suffered  to  be  placed  in  the  warehouse,  upon  a 
bond  being  given  by  the  owner,  for  the  payment  of  duties,  ^'C. ; 
after  which  thay  may  be  sold  and  removed. 

^'<^rfoge,  a  certain  rate  paid  for  the  use  of  a  wharf,  for  shipping 
or  lailding  goods.  .     f.      .  . 

It  was  formerly  mentioned  that,  in  conducting  mercantile  busi- 
ness  on  an  extended  plan,  oth^r  books  besides  the  waste-book, 
journal,  and  ledger,  are  requisite ;  those  were  stated  to  be  the  cash- 
t>ook,  the  billhook,  the  sales-book,  the  invoice-book,  and  the  like. 
That  the  young  merchant  may  have  some  idea  of  these  subsidii^ry  or 
assi^ing  books,  the  following  specimens  will  p^rhdps  be  sufficient. 

Th^  cash  book  ii  ruled  and  filled  up  pireeisely '  like  the   c^sl^ 


BOOK-KfiEPINQ. 


SOT 


f  ^cc^imt  in  folio  1  of  the  foregoing  ledger,  without  however  the  co- 
.  liUBB  fcur  Ibtios :  and  in  carrying  the  transactions,  as  they  there 
;  appear,  into  the  journal,  once  every  week  or  rather  every  month, 
it  18  customary  to  class  in  succession  to  each  other,,  according  to 
,  dates,  all  occurrences  coming  under  the  same  general  description  i 
exiimples  of  the  cash-hook  seem  therefore  unnecessary. 

The  Hll-baok  contains  a,  record  of  all  bills  of  encluinge  in  which 
the  merchant  is  interested,  whether  payable  or  receivable.  Bills 
pliyable  are  such  as  are  drawn  upon  him,  and  which  he  must  pay 
when  due :  ^and  bills  receivable  are  those  which  come  into  his  hands, 
in  payment  of  some  debt  or  contract.  When  bills  receivable  come 
to  hand,  the  particulars  of  each  are  entered  in  the  proper  columns 
^the  bill-book ;  as  are  those  of  the  bills  payable,  when  advice  is 
received  of  their  being  drawn  upon  the  merchant,  or  when  fhey 
are  presented, for  his  acceptance.  The  use  of  the  bill-books  wiu 
be  plain  from  ^e  manner  in  which  the  two  following  bills  are  ei«- 
tered  in  the  specimens  oi  those  books.  ^, 

Livrei  2400,  a  90d.  Paris,  4th  June,  1814. 

One  month  after  sight,  pay  to  the  order  of  Mr.  Adam  Young 
t^'o  thousand  four^hupdccld  Uvres.  Exchange  at  30  peuce  per  Ecu, 
for  value  received. 

Mr.  Jam<?R  Moore,)    •  Accepted    .  1      Richard  Daviei. 


Loudon 


\ 


\ccepted    ,  "1 

18th  June,  1814,  V 
Jame«  Moore.    } 


This  bill  is  received  by  the  merchant  from  his  cofxespondents 
Messrs.  Lebrun  and  Co.  at  Paris.    ' 

£600  ..CO  London,  8tb  June,  18 14. 

Forty  days  after  date,  pa^  to  Mr.  Edward  HoUis,  or  order,  five 
hundred  pounds,  for  value  received. 


Mr.  P.  Q. 
London. 


Accepted 
15tb  June,  1 814, 

P.  Q. 


Joseph  Wilson. 


This  bill  drawn  on  the  merchant  P.  Q.  by  Joseph  Wifson,.  is 
entered  In  bills  payable,  in  the  following  way.  , 

N.  B.  The  several  particulars  of  bills  are  so  numerous  as  to 
ei^nd  over  both  pages  of  the  book :  but  for  conveniency  they  arc 
here  broken  into  two  portions. 


Bills  receivable. 


Journal 
page 


No. 


'  When    From  whom 
received.!    received 


By  whom  and 
where  drawn 


I 


J^ne  18 


Lebrun  and 
Co.  Paris 


Davies 


Paris 


On  whom  and 
where  drawn 


Moore 


London 


io& 
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Date 


.m^ 


June,  1814. 


To  wAkms 
(Miyable 


Time 


Due 


Sum 


Ju9el4|Adaiii  Youn^l  1  month's  sijrht  |  3nly  I  21      ClOO  I  OlO 


ftiUs  fMiyaUe. 


Journal 
page 


Wo. 


By.  whon  and 
where  drawn 


Date 


To  wfaom 
payable 


I        4       I    a    I  Joseph  Wilson )  London  {  Jnffe  |  8    Bdward  HoHh 


June,  1B14. 


Time 


To  whom  and 
when  paid         | 


Forty  days,  Date  { June  1 15 1  July  ]  28  |500|(»)0|Clerk  of  Bank}Jul.  28.| 


The  Sdles'-beok,  or  Factory^iook  shows  the  net  proceeds  upoH 
any  cargo  or  quantity  of  goods,  sold  by  consignment  6n  ebtnmissioai 
A  proper  accomii  $tde$  generally  occupies  two  opposite  t>&ges;  the 
1st,  or  left  hand  page  containing  the  various  charges  inaurred  in  the 
basinessy  sucit  as  freight,  cnstom,  expenses  of  landing  and  selling 
the  goods,  with  the  brokerage  and  factor's  commission,  both  df 
whic^  are  charged  on  the  gross  or  total  amount  of  the^sates.  Tbii 
find,  or  right  hand  page  contains  the  quantity,  price^and  amount  of 
the  goods  sold,  witn  tiie  name  of  the  buyer  and  the  time  of  pay* 
ment.  The  diilerence  between  this  gross  amount  and  the  charges 
QU  the  opposite  side,  is  the  clear  or  net  proceedii  s  for  which  the 
fiictor  gives  kis  correspondent  credit,  and  sends  him  a  copy  of  the 
account  sales.  But  in  small  consignments  an  account  sales  is  com- 
moi^y  comprised  jn  one  paae,  be^innias  either  witii  the  charges  or 
with  the  amount  of  the  goods  sold.  Of  this  kst  kind  the  foUovii^ 
is  a  spechnen,  being  an  account  of  the  sale  of  a  pook  ef  |  wide 
brown  linen,  sept  from  Dublin  to  London. 


SOOE-SEEPIVOi 


Wes  of  linen,  1  pack  brown,  j  wide,  fur  Juno,  on  account  of 
t>atrick  Murray,'  of  DuUin.     ^ 

LodUon,  16th  June,  1814. 


P.M.  ■. 

I    Sold  Ilobert  Townson,  payable  at  8  months.    \  £  )S.|l>.| 


Tac  lHTOICE*K>eK. 

An  Invoice  u  a  pap%r  s«At  off  with  gooAs  exported  W  commit' 
lion;  ami  hence  il  has  its  name  from  die  French  enpop,  any  thing 
'  lent.  In  extensive  toncerfts,  copies  of  all  invoices,  sent  00*,  and 
received,  are  copied  into  a  book :  but  thb  labour  may  be  saved  in 
ordinary  cases  by  preserving  the  originals  in  drawers  or  pigeon- 
holes, or  filet^  or  pastcit  upon  the  Iraves  of  a  blank  book,  Bude 
(or  the  purpose.  '     '     '  * 


SIO 


tOtJSG   itAN^S   8BgT  CfniPANIOK. 


Invt>ice  of  sugar  shipped  oil  board  the  Tine  Briton,  Hetty 
PowiU  master,  for  Malta,  by  order  of  Richard  Andrews,  mar-* 
chant  there^  for  his  aecount  iCnd  risk,  add  to  him  consigned. 


London,  10th  June,  1814. 


JR.  A. 

No. 
.1—4. 


No. 

Cwt.  Qr.  lb  Cwt  Qr.  lb 

1  Gross  9      2    12  Taie    1      0    15 

2  9      12^  1      1    10 

3  9      0    18  1      0     17 

4  9      2     16  1    .  1     12 


Gross    37     9    12 
Tare        4     3    26 


4  '    3    26 


Neat      39     3    14  at  95*.  per  cwt« 

r 

.     Chatg€$ 

Dlbentuie  entry                         iU  19  0 

Cost  ^  hogsheads  .                        1  1§  9 

CaftAge,  wharfage,  lighterage,  I   •  .^  « 
and  biUs  of  lading               % 


•■v^"^ 


Commission  on  £164 . .  5 . .  1,  at  24  per  cent 
Premium  ofinsnrance  on  £190,  at  1}  2  14  0 
Policy  duty  0    6  0 

Commiasioft  at  }  per  #e«t       J     .  9  IB  0 


' 


Drawback  allowed  at  the  Custom  bouse 


156 


8 

3 


S. 


D. 


171 
37 


2 
13 


17 


16 

10 


_  •% 


£    134) 


0 

u 


0 
0 
3 


Of  the  same  natu9:e,,aod  intended  far  similar  purposes  whh  the 
iovoicei  although  in  a  hombler  style  and  form,  are  the  cominonr 
^Hs  mf  parcels,  delivered  by  tradesmen  and  shojp-keeDers  to  their 
Customers,  together  with  the  goods  thev  have  purchasea.  Of  thes^ 
(he  following  are  snecimens,  in  which  the  values  of  the  several^ 
^ticles  are  loft  Uanx,  the  total  only  being  givenj  a»  an-  exerciser 
for  Ihe  siudant  in  calculation. 


p. 
A  Gr0€ef^s  InU, 

London*  23rd  of  Uslj^  ISM^^ 

Sir  William  Jones,  Bart. 

Bought  of  Richard  Smith,  Oxford  street. 


9Q%%  of  Imperial  Tea    . 
,17ilb  of  Royal  green  Tea 
26|lb  of  Best  Bofaea  Tea 
44|lb  of  Coffee  ' 
80|1b  of  Double  refined  Sugar 
7  Loaves  of  Su^r,  ^weight  1091% 


£    S.    D. 


atS2s.  11^ 

159.    Oi 

» 

10s.    52 

5s.    3i 

Is.    75 

• 

Hi 

£ 

» 

» 

80    a    2i 

A  JJnendraperU  hilL 

London,  25th  of  May,  1814. 


llie  Hononrable  Mrs.  Hervey 

Bought  of  Perkins  and  Co.  Strand. 

ft  Pieces  of  Irish  Linen,  23}  yards  each,  at  3s.  7} 
87)  Yards  of  Diaper    .  is.  ^i 

552  Yftrds  of  HoUand  6s.  4| 

271  Yards  of  Mnslin  5s«  8| 

16}  Yards  of  Cambric  14s.  6| 

39|  Yards  of  Printed  Cottoi^  3s.  8$ 


^£    S.    D. 


£    67    14    H 


Of  RlBCEirrS}  PftOMlBSORT  NoTCS)  BiLLS  ANIJ  BoNPS. 

Thes^  different  sfarts  of  writings  so  frequently  occur  in  the 
course^  not  of  commercial  and  mercantile  only,  but  even  of  common 
life,  that  a  few  specimens  of  each,  with  some  remarks  on'  their 
nature  and  use  cannot  fail  tp  be  useful  to  young  readers  of  all 
descriptions. 

A  Receipt  is  a  discharge  to  a  debtor  for  monfcy  he  ov^ed  to  the 
trantor  of  the  receipt,  and  is  a  bar  or  absolute  stoppage  of  all 
pw-4ttit8,  whether  in  <xiurts  of  law  or  of  equity.  When  a  receipt 
IS  given  m  fiM  of  otf  demand^,  it  discbarges  all  debts  existing 
^tween^  the  parties,  prior  to  its  date.  If  a  receipt  be  eiven, 
aithoogh  no  money  or  other  value  be  really  given  fer  it,  unless  it 
^  p^^tuned  by  fprpe  or  fraud,  such  ^  receipt  is  valid  and  gopd. 


3it  YOUI^G   MJts's.]IMT,OOl|rA>riOK« 

A  servant  may  give  a  receipt,  in  his  own  name,  for  his  master*  iti\t 
be  accustomed  to  receive  4>r)  ptiy.moiity  for  his  master's  use :  an4 
a  wife  may  also  give  a  receipt  for  her  hvsband,  in  her  own  name^ ' 
Wheii  ^  i^L-eipt  is  given  in  fM^  although  a  condition  be  annexed 
tp  it,  specifying  a  debt  formerly  contracted,  yet  such  a  receipt 
must  stand  good  as  a  receipt  in  full*  / 

•  A  Promissory  Note  is  an  engagement  fbf  ^  sum  of  money*  to  be 
paid  on  demand,  ot'at  a  certain  futnre^  time.  When  the  sum  is 
chte  on  demand,  it  is  due  immediately,  aiid  no  actual  demand  is 
requisite :  but  when  the  m<^ney  is  to  be  paid  to  a  third  person^' 
or  whe.re  a  penalty  Is  declared  in  the  case  6f  non-paymetLt,  then  a 
demand  must  be  made.  ^  .♦/'»• 

A  Bill  is  a  single  bond,  without  any  condition.  If  a  person 
acknowledge  himself  inklebted  to  another  bv  bill  in^  the'  sum  of 
ffiy  pounds,  for  instance,  and  by  the  ^iime  bill  biqd  himself  and 
his  beirs  in  the  payment  of  tlie  said  imnf  in  a  hundred  pounds* 
vithd^t  inserting  the  person's  name  to  whom  he  is  bound  by  the 
penalty,  it  must  nevertheless  be  taken  as  a  good  l>6nd  against  him^ 
for  that  sum  and  penalty.  If  a  perso^  insert  in  a  bill  these  words* 
/  do  iwe  and  promise  to  pay  to  A»'B,  th^  sUm  of  fifty  pounds.  Jot 
the  paymeiU  wkereqf  I  Din4  myself  to  C  I),  ^c.  (that  is  to  some 
.  otber  person,)  yet  this  is  a  good  bill  for  A.  B^-by  ^e  words  in  the  * 
beginning:  but  tlie  words  expressing  the  obligation  ^o  C.  IX  are 
void, 

BUU  of  Exchange.  There  is  amaterial  difference  between  a  bill 
of  excpange 'payable  to  a  person  or  hearer,  and  one.  payable  to  a. 
*'per%(in  or  order,  ^bill  payable  to  a  hearer  is  not  assignable*  so 
as  to  enable  the  acceptor  to  bring  bis  action,  should  the  drawer 
refuse  payment.  If  a  bank-bill  payable  to  A.  3.  or  bearer,  be  lost 
and  found  by  a  strang[er,  payment  will  be  made  to  ithe  stranger, 
(unless  previous  notice  be  duly  given)  and  t}ie  1i;u)|k  will  stand; 
indemnined:  yet  A.  ]S.  may  bring  ajn' action  of  trover  against  the 
^Ddef^  but  not  against  any  other  pers6h  to  whom  the  finder  may 
have  paid  il  aWay,  for  a  real  and  valuable  consideration:  [Trowr 
from  the  Fredch  word  troxwer  to  find*  means  that  species  of 
action  at  law,  by  which  one  is  eotided  to  demand  hi^  property^  ' 
when  found  iu,the  bands  of  apotli^*  ai|4  ^hp  recuses  to  deliver 
them  upon  dempn<|.]  On  the  other  hand  a  bill  of  exchange 
payablcf  to  a  person  or  order  may  always  be  assigned  to  some 
other  person,  arid  the  "holder  wky  bring  his  aetion  in  his  own 
name*  if  payment  be  rei'used.  A  servant  or  deik*  i&c.  cannot 
accept  a  bill  for  his  master,  unless  there  be  gpod  evidence  that  he 
has  authority  sc{  to  4p,  as  when  a  master  allows  a  senraiit  to  draw 
bills,  ^'C.  If  one  partner  of  a  company  draw  a  bill  of  exchange 
expressing  it  be  /or  self  cmd  comptmy,  all  the  other  partners  are 
bound  by  it.  )f  the  holder  6f  a  bill  make  no  demand  when  it 
becomes  due,  0)r  within  a  keasonabie  time,  and  jthe  'party  on  whpm 
it  is  drawn  shall  fiiiL  the  holder' must  abide  bv  the  loss  occasioned 
bv  his  own  neglect.!  If  a  bill* of- exchange  be  lost,  notice  must  be^ 
g^ven  by  a  notary  jpublic,  before  witnesses,  that  it  is  lostor  mislaid, ' 
U|id  fcquiring  that  payment  of  it  be  made  to  no  person  without 


fc      \ 


^0t)s.«K£EPtxe.   -  dt^ 


liis  I^iiowled^,  Inltnd  bills  may  be  pTotested,  three  <Uy»  aft^» 
fbey  become  due,  on  the  refusal  or  neglect  of  payment ;  and  this 
protest  being  notified  within  fourteen  days  afterwards,  to  the  person 
from  wh^m  the  bill  was  jreceived,  he  must  pay  the  bill  with  interest 
and  the  charges  of  protesting  \  but  if  the  holder  neglect  to  make 
the  protest  and  give  notice  thereof,  he  is  liable  totfae  loss. 

*  Bonds,  A  bond  is  ai|  obligatory  ll«ed  in  wrUinf^  ivhereby  one  party 
binds  himself  to  another,  to  pay  a  sum  of  money,  or  to  perform 
any  other  hmf^i  act,  such  as  to  make  a  release,  to  surrender  ai| 
estate,  to  perform  a  covenant,  an  ag^eem^n^  ^'C.  &c. ;  and  it  con«> 
tains  a  penalty  for  non-performance.    A  condition  not  to  use  a 
trsMle,  not  to  till  or.  sow  the  ground,  or  any  thing  of  that  sort^ 
manifestly  against  the  public  good  is  of  course  void;  as  is^also  a^ 
stipulation  to  indemnify  a  person  for  any  prosecution  to  which  he* 
majf  b€  Kable,  in  consequence  of  the  bond,  which  is  not  only  void 
but  illegal.    When  no  tim^  is  specified  for  the  payment  of  a  bond, 
it  is  presently  due,  and  payable  on  demand.    In  a  bond  where, 
8€yenil  persons  are  bound  sevetaliy,  the  person  to  whom  the  bond' 
is  granted  has  l&is  option  to  sue  either  all  the  bondmen  together, 
or  ail  of  them  apart,  and  have  judgments  agaihst  each :  but  he 
can  have  satis&ction  once  only.  If  he,  from  favour^  or  for  any  .other' 
cause,  wish  to  relieve  one  of  the  bondmen,  he  cannot  grant  that 
bopipl^aii  ^  release ;  for  that  would  be  to  release  tlie  whole :  all 
that  he  can  do  in  such  a  case  is  to  grant  the  person  whom  he  fa« 
vourf,  an  engageraept  not  to  ptosecute  him  personally.    An  heir  is 
not  bound  by  a  bond  made  by  his  predecessor,  unless  he  be  ex-^' 
pressly  named:  but  administrators  and  execulors  are  bound  by 
sucKa  booioL'   If  a  bond  have  no  date,  or  a  ^Ise  date,  or  an  im* 
possil^le  dat^,  as  die  thirty-first  day  of  February,  yet  if  it  be  sealed 
apd  delivered  it  is  good :  and  if  the  surname  only  of  the  dra^r 
be  subscribed,  and  a  blank  be  left  for  his  christian  name,  the*  bond 
is  still  sufficient.     If  a  bond  be  interlined  in  a  part  that  is  not 
H^teriid,  it  will  hot  be  hurt :  but  interlineations  b  material  party 
render  tlie  bond  void. 

Letters  of  Attorney,  This  deed  may  be  executed  by  any  person, 
\t  of  full  age ;  a  msto  iftay  give  a  power  of  attorney  to  his  wife,  or 
t  woman  to  her  husband,  in  cases  relative  to  matters  that  do  not 
personally  concern  him :  the  n^iture  pnd  purpose  of  such  a  deed  b«ing 
to  convey  the  full  power  and  authority  of  tlie  marker  to  the  party 
who  is  to  accomplish  the  act  in  contemplation.  In  these  instru* 
riients-  the  authority  must  be  strictly  pursued  and  adhered  to: 
inhere  the  party  acting  does  less  than  the  authority  mentions,  the 
}^X  }n  in  mo^t  cases  void ;  but  where  he  doth  more  than  his  'au-^ 
thority  warrants,  it  may  be  good  for  so  much  as  he  had  power  to 
do,  but  fbrndthing  beydndlt.  *lftilettei'  of  attorney  be  ma'de  t<^ 
three  persons  jointly,  two  cannot  execute  if ;  nor  can  one  act, 
wliere  two  ar«  jointlt  appointed.  Thcdcsltli'  of  tlie  maker  geuc- 
-  rally  determines  the  authority. 

It  is  to  be  obser\od  that  all  these  writings  mu'St  be  duly  stamped, 
ftceordin<;  to  the  rates  settled  by  parliament,  otherwise  they  are 
%oid,  and  of  no  uvi(il. 
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farms    cf  Reoeiptr,    PromuMoty   Naiesy   BitU    of,   Etdumge^ 

London,  1st  June|  1814,. 

RefeiTed  ftpm  Mr.  Abraham  Brown,  twelve  ptonnds,  twcli^ 
aiiittiiigs,  for.  91  gtnirteir'B  rfnt,  due  op  the  i5th  of  hist  month. 

£)2*43  Chndes  Danbjr 

London^lst  June,  1814. 

Received  icopji  Mr.  Edward  F^«>  forty-nine  pounds,  sef enteen 
shillings  and  six-pence,  in  part  paynuml  for  tobacco,  spld  to  him 
on  the  11th  of  April  last. 

£49. .  17. .6  iSeorge  Hunte/ 


A  Rent-coiketof$  receipt 


Bcecbly  Park. 
4th  June,  1S14« 


Ref eired  tbis  dav  froi|f  Mr.  Joseph  Keiidal  in  ea^,  twenty-ei^U 
pounds,  fifteen  shillings,  which  %\xm,  with  seven  pounds,  nine 
^hillings  and  fottr-pence»  allowed  for  land-tax  paid 'by  him,  an4 
three  poiinds,  fifteen  shillings  ahd  ei^&trpenpe  for  necessary  re- 
pairs, making  in  all  forty  pounds,  is  in  AiH  for  half  a  year's  rent» 
due  at  Lady«dav  last.  I  say,  received  the  above  for  the  lise  of 
llichtrd  AUwortby,  Esquire,  by  virtue  of  bis  letter  of  attmriiey. 

£40..0.,O  *  Leonid  Martin, 

r 

l^i^don,  2nd  Jfunf;,'1814« 

■  *  *       .  « 

Two  months  after  date,  I  promise  to  pay  to  Ijfr.  Nathaniel  0$n 
borne,  or  order,  tb^  sum  of  pfty  pounds,  for  value  received.  ' 

( 

«  I 

£50..0..O  Philip  Quarmev 

» 

London.  3rd  June,  1814. 

#  ■       -  • 

We,  or  either  of  us  t^p,  do  hereby  promise  to  pay  to  Messrs* 
Roberts  and  ^cott,  ComhiU,  or  ^eir  order,  on  demand,  tho  sum 
of  thirty-seven  pounds  twelve  shillings/  for  value  received ;  at 

Witness  our  hands, ,    •         ' 

£37..12..0  Samuel  Truman* 

Valentine  WUliimiaf 


A  BUI  of  Debt. 
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Know  all  men  by  these  presents,  that  I  Jacob  Faiuhaw  of  the 
city  of  London^  merchant,  do  owe  and  am  indebted  unto  Henry 
BMrman  of  the  city  of  Westminster,  banker,  in  the  sum  of  six  huiK 
dred  and  fifty  pounds,  of  lawful  money  of  Great  Britain ;  whidk 
said  sum  I  d^  hereby  promise  to  pay  unto  the  said  Henry  Bur- 
man,  his  heirs,  executors,  administratocs  and  assigns,  on  or  before 
the  second  day  of  January  next,  ensuing  the  date  hereof.  Witness 
my  hand  add  seal,  this  fourth  day  of  June,  ^814, 


Signed,  sealed, and)  George  Harris, 
delivered  in  the  >  Thomas  Leffte. 
presence  of  us        j 

A'^Bond. 


Jacob  Fanshaw    (seal) 


Know  ail  men  by  these  presents,  thitt  I  James  Richardson  of 
Ihe  parish  of  St.  George  in  the  city  of  Westminster,  hosier,  am 
held  and  firmly  bound  to  RobertJdarlowe  of  the  said  parish,  gf^ 
eer,  iii  the  sum  of  two  hundred  pounds,  of  good  and  lawful  money 
of  Great  Britain,  to  be  paid  to  the  said  Robert  Marlowe',  or 
to  his  certain  attorney  or  attornics,  his  heirs,  executors,  admi- 
nistrators or  assigns,  for  which  payment  I  do  hereby  bind  myself, 
my  heirs,  executors,  administrators  or  assigns,  firmly  by  these  pre^ 
sents.  In  witness  whereof  I  have  hereunto  set  my  hand  and  seal,  this 
fi>urth  day  of  July,  in  the  fifty-fifth  year  of  the  reig^  of  our 
sovereign  lord  George  the  Third,  &c^  and  in  the  year  of  Our 
Lord,  1814. 

lames  Richardson    (seal) 

The  condition  of  the  above  wriilen  obligation  is  such,  diat  if 
the  above-bound  James  Richaadsoo,  his  lieirs,  executors,  adminis- 
tcators  or  assigns,  do,  will,  and  trnly  pay,  or  cause  to  be  paid,  onto 
the  said  Robert  Marlowe,  his  heirs,  execators,  administrators  or 
assigns,  the  ML  sum  of  one  hundred  pounds,  of  lawful  monoy  of 
Great  Britain,  on  or  be&re  the  .twenty-second  day  of  December 
next,  ensuing  the  date  hereof,  then  this  obligation  to  be  t#id,  other- 
wise to  remain  in  fuH  fi>ree  and  virtue# 
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^EOMETRY  is  that  branch  of  scieacc  which  treats  of  tU 
^^'  nature  and  properties  of  lines^  surfaces,  and  solids.  The 
name  is  a  combination  of  two  Greek  tentas,  signifying  measurement 
cf  eartil)  or  simply  land-mi^asiiring.  Geometry  like  aritlimetic 
flnust,  in  its  general  principles,  hav^  been  known  and  practised 
from  tfae  earliest  periods  of  human  society :  its  origin  is  of  course 
tttknown.  Herodotus,  the  most  antient  Greek  lustorian,  who 
flourished  above  400  years  before  the  Christian  aera,  refers  it 
to  the  reign  of  Sesostiis,  king  of  Egypt,  who  opened  numerous 
canals  throughout  that  country,  and  divided  the  land  among  the 
inhabitants  according  to  certain  proportions.  By  others  geometry 
k  said  to  have  arisen  from  the  yearly  necessity  in  Egypt  of  making 
fresh  surveys  and  allotments  of  tfae  land,  after  the  overflowings  of 
the  Nik  Iwd  levelled  or  otherwise  efiieed  the  limits  and  boundaries 
betw^ete  the  possessions  of  the  several  cultivators.  It  is  however 
to  the  Greeks  themselves  tluit  modern  nations  are  indebted  for 
the  gireat  and  fundamental  principles  on  which  all  the  improvements- 
of  later  times  have  beenfounded.  The  writings  of  Euclid  in  pai^- 
ticular  are  to  this  day  considered  as  tlie  fittest  to  be  s(tudied,  by  all 
who  desire  to  acquire  a  rational  knowledge  of  tlits  most  useful  and 
most  entertaining  part  of  science.  Iti  the  following  pages  how- 
ever aU  that  can  be  done  will  be  to  lay  before  the  student  such 
an  idea  of  the'  nature  and  advantages  pf  the  study  of  geometry ^ 
as  may  induce  him  to  ^prosecute  his  enquiries  in  a  more  extended 
and  regular  way,  than  can  be  attempted  in  the  nrcsent  work*. 
The  mason  an^  the  brickhiycr  who  rear  the  walls  of  a  house ;  the 
carpenter  who  constructs  the  roof;  the  joiner  who  frames  the 
doorS)  windows  and  stairs ;  tfae  cabinet-maker  who  futnishes  the 
tabkes  and  desks';  the* gardener  who  lays  out  his  walks,  seed-beds, 
and  flower-j^ots; — ^these  and  various  other  kinds  of  artisans  make 
daily  use  and  application  of  practicd  rules,  drawn  from  geometrical 
principles  :    sm  acquaintance  iberefor^   with   tltc  simplest  and 
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t^illest  of  those  priticiples,  and  wkh  their  appli(!aitioti^  (fanhot  ' 

fail  to  enlarge  the  aihisan's  notions,  to  increase  his  means  of  use«  ,    j 

fulness  in  the  world,  and  cbnsequeutly  to  promote  in  the  highest 
de^ee  his  town  advamtage  and  interest.  \ 

Geometry,  like  every  6ther,  part  of  science  and  art,  his  various 
terms  appropriate  to  its  own  particular  use :  of  these  the  following 
are  the'  principal ;  all  derived  from  th^  Greek  language.  Au 
Axiom  is  a  proposition  or  assertion  of  whi^h  the  trutfi  is  at  first 
'  sight  so  evident,  that  no  proof  or  demonstration  ca^  make  It  more 
manifest:  snch, as  that  two  things  both  equal  to  a  third,  must  be 
equal  to  one  another : — that  the  whole  of  any  dhing  is  greater  than 
any  part  of  it : — that  the  whole  of  iiny  thing  is  equ^l  to  the  sum  of 
of  all  its  component  parts  t-^that  two  bodies  which  precisely 
coincide  with^ach  other,  or  which  precisely  fiQthesam^  space, 
are  equal  the  one  to  the  other,  drc. 

A  Theorem  b  a  proposition  where  some  trutli  is  io  be  proved  ot 
demonstrated,  and  means  a  thing  to  be  shatdn, 

A  Probiem  is  a  proposition  containing  some  questiod  requiring 
a  solution,  and  vieans  a  thing  to  be  done, 

A  Cotolkuy  is  some  conseqnenoe  drawn  from  what  wils  pfevi* 
ously  demonstrated  or  performed. 

An  H^fpothem  is  a  stipposition,  or  something  takefl  for  granted, 
in  ehher  the  statement  and  enunciation,  or  the  demonstration  of  a 
proposition. 

To  render  geometrical,  and  of  course  arithmetical  op€frationft> 
the  more  colK^ise,  certain  marks  Or  signs  have  been  adopted,  of 
which  those  most  commonly  used  are  .the  following,  viz. 

(=s)  Two  parallel  and  horizontal  lipes  sigpify  equality  {  thus 
A  B:=CD  means  that  the  line  or  the  quanti^^  ejtptessed  by  the 
letters  A  B  is  equal  to  the  line  or  the  quantity .6  D. 
'  ( -f)  The  St.  George's  cross  (Or  two  lines  the  pile  horizontal  and 
the  other  perpendicular^  crossing  each  other)  signifies  that  the 
quantities  between  which  the  sign  is  placed  are  to  be  added  to- 
gether! its  name  is  p/tu,  tf  Latin  word  signifying  mbrez  thus 
A4-B=:C,  shows  ihe  sum  of  the  quantities  A  and  B  to  be  equal  to 
the  quantity  C:  &+7=:12. 

<— )  A'  single  horiaoQtal  line  between  iwO  quantities  denote.<t 
that  the  least  of  the  two'  is  to  be  takei!  from  the  greatest :  its 
name  is  mmiu,  a  Latin  word  signifying  lev :  thus  C-^Bzi  A,  dhows 
the  diii^rence  between  C  and  B  to  li^  equal  in  value  or  magnitude 
to  A3  13— 7=5. 

(  X  )  The  St*  Andrew's  cross  (two  lilies  crossing  ctech  other  at 
right  angels,  but  both  equally  iBcUned  to  the  horizon)  signifies  that 
tlw  ^nantities  connected  by  it  are  to  be  midtiplied  togedier;  thus 
5x!7=sd5:  axiii=:ii. 

The  product  of  two  quantitic^s  multiplied  together,  is  also  ex^ 
pressed  by  writing  their  characters  dose  together t  thus  tf  x»  i« 
eiqpressed  by  am,    A  quantity  raised  to  the  2nd  power  or  squifted,  - 
is  thus  expressed  a^  ;  one  raised  to  the  3rd  power  or  cubedj  is  thus     ^ 
written  «',  and  so  on^ 

(v/)    This  sign  means  the  root  of  any  number  or  quantity:  thua  ^ 

2  F  ,  •  ' 
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n/a^  mews  the  square,  Va^  the  cube  root  of  the  qitulity  tept^ 
seuted  by  a. 

All  bodies  and  the  spaces  which  tliey  occupy  consist  of  threl^ 
measures  or  dimensions,  Uugihy  htewUk,  and  dipth  ^  ihiekuss* 
Akhough  these  dimensions  are  all  absolutely  necessary  to  the  ex- 
istencC)  and  inseparable  from  the  idea  of  a  body  of  any  sort,  yet 
eaiph  of  them,  or  any  two  of  them^  may  be  considered'  by  us  inde- 
pendently of  the  otb^rs^  Thus  for  instanGe,  when  we  say  the 
Thames  is  deep  at  Woolwich,  we  are  not  ooQsiderio|*  the  breadtb. 
of  tho  river ;  when  we  say  it  would  require  so  many  square  yards 
of  carpet  to  cover  i  roomy  we  think  only  of  the  length  and  breadtb 
^f  the  cbth,  and  not  of  its  thickness;  when  we  speak  of  the 
whiteness  of  tlie  roof»  we  consider  the  colour  alone^  without  in  any 
way  taking  into  the  conjdderatiou  the  length  or  breadtii  of  ttie  roo^ 
6r  even  the  thickness,  however  minute^  of  thepajutor  whitening  by 
which  the  colour  is  produced. 

1st.  From  tlie  consideration  of  oop  dimension  only  or  of  extent 
between  two  given  extremities,  we.  have-  a  notion  of  a  line^  in  which 
its  length  alone  is  contemplated,  although  it  be  impossible  to  make 
or  to  conceive  any  line  so  4ne  and  delicate,  as  |o  have'  no.  real 
perceptible  breadtii . 

^d.  .  From  the  conskleratkm  of  two  dimensions^  length  and 
breadth,  or  height  and  breadth,  ipre  have  the  idea  of  a  supc^cies 
or  surface,  altli^ugh  no  substance  can  exist  so  thin  as  to  have  no 
real  perceptibly  thickness. 

drd.  t'rom  the  consideration  of  lengthy  breadth,  and  thicknets, 
or  depth,  we  form  a  conception  of  solidity ;  thus  Iw  observing  tlio' 
length,  bfleadth,  and  thickness  of  a  squared  log  or  mahogaiw,  we 
form  an  idea^  and  can  compute  the  number  of  the  sotid  feet  of 
timber  it  eontain^i^   • 

These  three  sorts  of  dimei^ion  or  measure,  all  arise  from  what 
is  called  A  mathematieal  point,  such  aa  (.)  which  is  itself  not  snt* 
ceptible  of  measurement :  for  although  no  point  can  be  made,  with 
the  fipest  instrument  apd  the  most  delicate*  hand,  thai  shall  not 
h^ve  some  i|iagnitud^,  apd  therefore  hs|ve  some  l$n§1k  and  breadtlH 
however  ininute,  yet  these  dimensions  are  not  considered*  in  rea-< 
aaning  concerning  the  point  When,  we  apply  the  pen  t»  the  paper 
we  make  a  point':  if  the  pen  be  mov^ed  along  tlia. paper  in  any 
direction  we  fori^  a  line :  s.upposipg  this  line  to  be  moved  aide-wava 
over  the  paj)er,  as  we  move  the  edge,  of*  a  puter^.  the  line  wonid 
pass  over  and  produce  a  surface ;  and  this  svrfhee  koovcd  side* 
va^js  would  p'roduqe  a,  sdM  figure.  The  .exilrettities  of 'lines  are 
pomts;  as  are  also  the  crossings  pr  intexseotions.  of  Umms;  The 
mark  ^uade  by  mov^g  a  point  cobffantly.  in  the  same  direetion,  : 
from  the  heginning  to  the  end  of  its  motion^  is  teamed  aifnqtM^ 
or  in  geometrical  .language,  a.i%Ax  line :  oatfae  other  hand)  ifthe 
mark  made  by  the  pointy  device  in  even  the  seiallest  qnantity  ftooi 
the  oriifinal  directioio^  it  is  no  logger  a  right  but  a  curve  Uae* 
Hence  it  follows  thali  only.  oM  itroQfiU  lim  can  be.  drawn  be^een 
two  given  extreme  poihts :  but  the  vJiriety  of  curve  linea  whick  uaty 
be  drawn  l^tween  the  same,  points  is  jnittile. 
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Itt  Ae  tapexecl  figure 
A  B  is  a  straight  or  right 
line^  B  C  a  eombination  of 
curves,  and  the  whole  ABC 
is  a  mixed  fine. 


An  an^e,  ao  named  from  imgvius  the  Latin  word  for  a  corner, 
is  the  laeeting  of  two  lines,  or  it  is  the  point  in  which  two  lines 
■leelv  of  wluitever   kind  they  may   be.    Thus  in  the  adjoining 

fig.  2,  tlie  two  right  lines  F  C 
and  B  C  meet  in  the  point  C, 
and  their  i^eeting  is  called  the 
angle  at  C>.or  more  correctly 
the  afigk  F  C  B  or  B C  F:  ibr 
in  'reading  or  nauHng  an  suiffle 
the  letter  standing  at  the  point , 
of  meetibg  must  be  placed  in 
the  middle  of  tiie  three.  This 
is  IMttticularly  necessary  wheti 
niore  ilngles  than  one  al>e  formed 
at  the  same  point,  as  in  this 
fiffure  where  the  three  lines 
DC,  EC^aod  FC  all  meet  AB  in  the  same  pomt  C:  the  angles 
nade  by  tiMse  lines  will  therefore  be  read  or  named  A  C  D,  D  C  £, 
£CF,aiidFCB. 

¥/1ien  one  right* liqe  meets  unoAer  in. such  a  iifav  that  the 
openings  on  each  side  are  equal,  or  when  one  line  stands  upon 
ni^odMr,  lyin|  horisontally,  in  such  a  way  that,  if  it  were  move- 
aUe^  it  would  have  no  tendency  to  fall  oyer  on  either  side ;  in 
these  cases  the  first  line  is  said  to  be  perpendicular  to  the  second, 
and  the  equal  angles*  are  called  r^Ar  andes.  'fhus  in  fig.  2,  upon 
the  hwisotttal  line  A  B  stands  £  C,  such  that  the  openings  on  each 
aide  are  equal ;  that  is  the  distances  E  A  and  £  B,  measured 
equally  lemote  iram  C,  the  point  of  meeting,  are  ecuial ;  in  this 
case  £  C  is  perpendicular  to  A  B,  at  the  point  C,  and  the  two 
angles  A  C  £  and  £  C  B  being  equal,  a^  both  right  angled.  But 
jjF  thfe  line  F  C  meet  A  B  in  such  a  way  that  the  ^inglss  zrt  not 
equal,  and  consequently  not  right  angles,  the  i^e  as  the  atale 
F  C  A  must  be  greater  \han  a  right  angle,  and  the  other  F  (Tb 
niusi  be  less :  the  greater  is  therefore  said  to  Ite  obtuse  or  blodi, 
end  the  "less  'iBmctUe  of  sharp.  Angles  like  all  other  magnitudes  may 
be.angmfiBiled  or  diminished :  thus  the  angle  A  C  £  is  made  up  of 
the  two  angften  A  C  D  and  D  C  £ ;  and  if  to  these  we  add  the 
angle  £  C  F,  we  have  the  whole  angle  A  C  F  equal  to  the  three 
angles  A  C  D,  D  C  £,  and  £  C  F.  It  b  always  to  be  remembered 
that  in  speaking  of  angles  we  mean  nothing  more  than  th^  mere 
opening  formed  by  the  meeting  of  two  lines,  without  in  the  least 
taking  into  consideratien  the  lengths  af  those  lines :  thus  t)ie 
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Mogk  F  C  B  is  t>f  the  stmc  magnitude,  wliether  the  lines  fbrming  it 
be  in  length  only  from  C  to  a  and  n,  or  to  F  and  B,  or  to  points  a 
thousand  leagues  distant  from  the  angular  point. 

When  two  or  mgre  Uines  lie  in  the  same  plane  or,suHaee  in 
such  a  way  t{i?t,  if  produced  to  any  imaginable  length  to  right  or 
left,  still  they  would  never  meet,  or  have  the  smallest  tendency 
to  approach  one  another  ;  such  lines  are  said  to  be  parallel,  a  Grecjk 
egression  signifying  one  thing  by  the  side  of  another.    Thus  in 

fig.  3,  the  lines  A  B 

^  \_         m       >  e B        •i*^  C  D  are  situated 

th^t  if  they  wfere  pro- 
duced or  lengtheneil 
to  aiiy  extent,  from  A 
and  C,  or  from  B  and 
D|  they  would  never 
approach  oiie  another : 
or  in  other  words  that 
the  dbtance  between 
them,  measured  at 
any  points  of  their  extent,  as  from  A  to  C,  from  a  to  &,  from  c  to  d, 
from  B  to  D,  Ac,  would  be  constantly  the  same ;  in  such  circum-  ^ 
stances  ti|e  lines  A  B  and  C  D  would  be  parallel  the  one  to  the 
«fther,  Lines  parallel  to  any  one  line  must  be  parailel  to  one 
another :  for  let  A  B  and  C  I)  be  drawn  parallel  to  the  middle 
line  B  F,  then  the  distance  £  A  being  equal  to  the  distance  F  B, 
und  the  distances  £  C  and  F  D  being  also  equal  to  one  ufother  { 
it  must  follow  that  the  whole  distance  A  C  will  be  equal  to  the 
whole  distance  B  D ;  and  consequently  that  A  B  and  B  C»  both 
made  parallel  to  £  F,  are  also  paralkl  to  #ach  other.  From 
what  has  been  sai4  it  is  evident  that  two  right  lines  can  never 
enclose  a  space:  for  if  th€^y  meet  at  one  extremity  the  others 
must  be  separate,  and  the  Ippger  the  lines  are,  the  greater  will 
be  the  distance  between  their  outer  extremities.  Suppose  that' 
|he  outer  extremities  of  the  lines  A  C  and  A  B,  which  meet  at  A 

in  fig.  4,  were  joined  by  the  right  lineC  B, 
we  have  no^  a  figure  consisting  of  three  sides 
and  three  angles,  and  from  the  latter  circum- 
stance  called  by  a  Latin  word,  a  iriangte^ 
When  the  three  sides  are  all  of  the  same 
length,  the  figufe  becomes  an  squilaierali 
that  is  an  equal  sided  triangle  as  in  this 
case.  Whep  only  two  sides  are  eqaal  and 
the  third  either  longer  or  shorter,  as  £g.  6» 
where  A  C  and  C  B  are  equal,  but  A  B  is 
shorter,  the  trian^e  is  said  to  be  isosceles 
ftpm  preek  wor£  ^qnresaiiif  aqi^al  legged. 
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'  When  the  three  sides  are  all  of 
different  Ien«;ths,  as  fig.  6,  the 
triangle  becomes  scaldie,  a  t.atin 
term  sinal^ing  leaning  as  a  ladder 
against  a  wall.  When  one  /of  the 
angles  of  a  triangle  is  right,  as  the 
angle  B  A  C  in  fig.  7,  formed  bj 
A  C  standing  perpendicnlar  on  A  ^ 
it  is  called  a  right-angled  triangle ; 
the  lower  aide  A  B  is  called  the 
bate,  the  upright  side  A  €  is  the 
perpenduuiarj  because  it  scenes  io 
hang  down  from  the  point  C,  ai^i 
the  long  side  C  B,  opposite  to  tbe 
right  angle  at  A,  is  the  iiypotheHuse^ 
(but  properly  called  hypotenuB^  be- 
cause it  is  stretched  out  before  tiie 
great  right  angle.  If  a  line  be  let 
tail  perpendicmarly  on  the  base  oC 
any  triangle  wha^ver,  from  the  opposite  angle,  it  will  give  th^ 
mltihide  of  the  triangle,  whether  it  rail  within  the  triangle,  as  C  D 
the  dotted  Kne  in  fig.  5,  or  without  the  triangle  upon  the 
base  A  B  produced  to  D,  as  in  fig.  6,  or  coincide  with  the  sido 
of  Ae  triangle,  as  C  A  m  fig.  7. 

A  figure  inclosed  b^  four  sides  is  in  general  named  from  the  Latin 
quadriiaierttl,  sigoifymg  four-sided.  When  the  four  sides  are  all 
equal,  and  the  four  angles  are  all  right  and  consequently  equj^ 
each  side  standing  perpendicularly  on  the  two  adjoining  to  it,  thea 
the  figture  becomes  a  square;  and  it  is  from  this  property  of  tfaa 
sduare  that  the  word  square  is  commonly,  b|it  inaccurately,  em- 
fkfysA  to  signily  a  right  angle.    Thus  fi^.  8  is  a  squtiie,  for  Urn 
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aides  are  all  of  the  same  length,  and  the  angles  are  all  right  and 
equal,  and  it  is  said  to  be  eonstmcled  on  the  line  A  B«  If  all  tne 
fcmr  sides  be  equal,  bat  none  of  the  angles  right,  the  figure  ia 
called  a  rhombus,  in  which  'the  opposite  angles  are  alwmyv  equal  t 
lich  as  fig.  9. 
Four-sMcH  figures  having  only  tstt  opposite  pairs  of  iji4c»evif4 
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•nJ  parallel  one  to  aoother,  are  ia  gmenl  called  tnm  this  eireom. 
BUoct  paralielogram  f  but  when  nich  a  figare  contains  one  right 
aHriej  (the  ranaining  three  beii^  necesstflly  so  likelHs«)  it  ia 
«neda  r«/«tf&  See  Jig.  10,  where  the  opposite  sides  A  B  and 
CD  are  Mini  and  parallel,  as  are  also  the  opposite  sides  A  C  and 
BD:  and  the  angle  at  A  heing  Aade  right. "aU  the  other  angks 


I 

bMotte  rigjt  ot  bourse.  U  however  the  figuh;  contain  n6  riffht 
Mle,  bat  tbe  oraosite  anries  •qual,  and  the. opposite  sidev  «qual 
Md  parallel,  the  figwrt  is  still  a  {njraUelogram,  but  H  i^  better 
4«8€ribed  as  t  rhM^aidy  as  fig.  11.  When  aU  the  four  sides  are 
4ff  iiaeqiiti  lengths,  and  of  course  the*6pposite  ahglea.are  also 


i^.  /J 


itil^qiialy  ikt  te«rt  ii  commaiilt  calUd  a  irwMxktm^  a  Gveek  naaie 
properly  signi^ing  a  table.  (See  fig.  12  ana  13.)  A  line  joining 
opposite  angles  in  a  fignre,  is  called  a  diagonal  from  the  Greek, 
because  it  cuts  through  the  angles,  as  f  he  dotted  tines  A  D  and  C  B 
in  tl^^  several  figures  B,  0,  IQ,  11,  It,  and  13. 

Figures  composed  of  more  than  four  sides,  are  distinguished 
by  specific  names  formed  from  the  Greek,  and  descriptive  of  the 
number  of  their  sides,  or  more  correctly  speaking,  of  their  angles, 
which  are  alffays  of  the  same  number  with  the  sides ;  thus  a  figure 
of  five  sides  or  angles,  is  called  a  pentagon^  one  of  six  sides  a 
kexagam,  obe  of  seven  sides  a  heptagon,  one  of  eight  side.H  an 
octagon,  on^  of  nine  sides  an  enneagoHy  or  more  comraonfy  by  a 
I^atin  term,  a  If  oiM^on,  one  often  sides  aaen^on,  one  ofeleven  sides 
a  hendecMfon^  one  of  twelve  sides  a  dodecagon,  and  so  on :  but  in 
general  figures*  with  mote  than  four  sides  are  termed  pofygonsy 
Mithcr  Gre^  expreaafon,  signiyhig  tfiany  angles  emd  riSet. 

l.-^Hitheiilo  of  figuMs  ivoloied  by  nght  or  straight  Imes:  we 
mre  neti  t^  gitjB  i^me  aeoount  ot*  those  inelbsed  by  curved  linas^ 
aaMi  ftrst  of  tke  circk.    Of  Ihe  eircle  It  ia  the  distingvislnng  pro^ 

ferty  and  character,  that  every  part  of  its  circumfnrenc6  or  peHphaty, 
Ite 6nin  tatas and  Uw  s^coaal st Gicrfc  word^  ngtifying  wlmt  is 
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carvied  or  dmwn  found)  i^  ^quall^  duitaat  from  ft  point  with&i  it 
called  the  centre.    Thus  la  fi{.  14  the  enirye  A  H  B  K  n  the 

eircuniference  of  acir- 
ele,  of  vAkich  C  is  the 
centre :  erery  risfat 
line  drawn  from  ^ih 
centre  to  the  circun^ 
ference,  is  a  radhes  of 
the  circle^  as  CA,  C 
H,  C  B.  C  K,  a  naW^ 
deriired  from  th^r  i^ 
sembhmee  to  the  r^s 
proceeding  from 'the 
sun,  or  the  spOk^s  of  a 
carriage  wheel.  All 
lines  passing  from  the 
one  side  of  ute  efrcum- 
ierettce  through  the 
centre  to  the  oppoiiti 
iide;  are  diameters, 
a  Greek  oame  refer- 
ring to  their  reaching 
and  measuring  direcd; 
through  the  circk  ; 
such  diameters  are  A 
CB,and  HCK;  and 
each  is  twice  the  lengtik 
of  die  radius;  for  AB 
h  made.up  of  A  C  tfad 
CB,  as-  HK  is  made 

lip  of  H  C  and  C  K. 
All  other  strai^tYin^ 
drawn  wMTtf  a  cfrch^ 
and*  terminated  Ht  eaek 
end  by  tfie  drcumfer- 
ende,  hut  not  passing 
through  tlie  centre,  are 
called  chords^  such  a$ 
A  H  and  A'O^  The  lonsest  Kne  that  can  be  drawn  in  a  circle  is  a 
diameter  passing  thvongk  the  centre ;  and  all  other  lines  or  chords 
diminish  m  length  in  proportion  as  they  pass  fitrther  and  ikrther 
from  the  centre:  thus  the  diameter  AB  is  longer  or  greater  than 
the  chord  AO,  whieh  is  again  greater  than  the  chord  AH,  more 
remote  from  the  centre.  A  diameter  cuts  the  circumference  and 
the  area  of  the  circle  into  two  equal  portions,  called  semieirctet^ 
a  Latin  expression  for  half-eircles ;  thus  the  diameter  A  B  divides 
the  circle  A  H  B  O  K  into  two  equal  parts,  viz.  A  H  B  on  the  upper 
side,  and  BOK  A  on  the  lower;  for  both  sides  of  the  circle  bemg 
described  with  the  same  radios  or  opening  of  the  compasses,  and 
the  diameter  A  C  B  belonging  to  both,  it  is  evident  that  if  the 
semicircle  AC  BOK  wer(e  lined  up  and  turned  over  ope »  the 
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^diameter  as  a  hioge,  it  wouM  exactly  cover  the  semkirtle  A  €  B  H^ 
the  curve  A  K  O  B  would  precisely  coincide  with  the  -  curve  AH  B^ 
umL  tbe  two  portions  of  the  circl^,  separated  by  the  diameter 
A  C  Bj,  would  be  perfectly  similar  and  equal.  All  other  lines  not 
passing  through  the  centre,  that  is  all  chords,  will  consequently 
cut  the  circle  iiito  two  parts,  unlike  'and  unequal  the  one  to  the 
other':  thus  the  chord  AO  divides  the  circle  into  two  unequal 
ptpttions,  the  greater  A  H  B  O  and  the  less  A  K  O  :  in  the  same  way 
1^  chord  A  H  divides  the  circle  into  two  portions  much  ipore  un-» 
ci^iial,  the  less  AZH,  and  the  greater  AKOBH.  The  several 
portions  great  oc  small,  thus  cut  oflP  by  a  chord  are  named  seg* 
metUs,  from  the  Latin  term  for  a  cutting  or  thing  cut  off.  Any* 
part  of  the  circumference  intercepted  between  two  points  is  called 
an  arc  or  urch  •-  thus  the  portion  of  tlie  circumference  intecepted 
between  the  points  A  and  H,  the  two  extremities  of  the  chord 
A  H  is  called  the  arc  AH,  or  A  Z  H,  both  terms  borrowed  from 
the  resemblance  of  the  curved  part  to  the  archer's  bow,  and  of 
the  straight  line  joining  its  extremities  to  the  chords  cord  or  string 
of  the  bow. 

It  wa^  before  shown  that  the  diameter  as  A  B  cuts  the  eircnmfer- 
cnce  into  two  equal  parts:  if  through  the  centre  C  another  di*' 
ameter  KH  be  drawn,  at  right  angles,  that  is  perpendicular  ta 
the  former,  it  wiiriikewiae  cut  the  circumfcgrence  into  two  equal 
partSy  K  A  U  ^nd  Iw  O  B  H.  But  things  that  are  equal  to  one  and 
the  sanie^  tl>iug  must  be  equal  to  one  another :  the  semicircle  B  H  A 
most  therefore  be  equal  to  the  semieircle  H  A  K*  Again,  the  ara 
H  A  being  a  part  of  both  of  these  semicircles  it  may  be  tal^en  away. 
If  hen  the  remainder  of  the  one  semicircle,  namely  BH  must  be 
equal  to  the  remainder  of  the  other,  namely  A  K.  But  B  H  is  als» 
equal  to  H  A  ;  and  i^  the  same  way  it  might  be  shown  to  be  equal 
to  BO  K :  we  liave  dierefore  found  that  the  whole  circumference 
of  the  circle  is  cut  into  four  equal  parts,  by  the  four  extremities' 
of  two  diameters,  crossing  each  otiier  perpendicularly  in  the  cen^ 
*tre.  The  figure  included  between  these  fourth-parts  of  thi^  cir- 
cumference, juid  a  radius  drawn  to  the  centre  from  each  extremity 
of  the  ar<^  will  consqaently  be  one  fourth-part  of  the  area  of  the 
circle ;  this  fourth  part  is  therefore,  as  well  as  the  arc  belongings 
to  it,  called  a  quadraniy  a  Latin  word  for  a  fourth  part  of  any  thing. 
But  ail  other  portions  of  the  area  of  tlie  eiicte  comprehended 
betweeti  arcs,  greater  or  less  than  a  quadrant,  and  the  radius  drawn 
from  each  extremity  of  the  arc  to  the  centre,  are  called  secknn^  a 
cutting  into  the  body  of  the  circle:  thus  the  figure  contained 
within  the  are  B  S^  the  radios  S  C,  and  the  radius  B  C  i»  a 
sector. 

If  at  the  extremity  of  a  diameter  as  A.B,  a  tine  be  drawn  per? 

Cdicular  /or  at  right  angles  to  it,  that  line  if  |>roduced 
b  ways  will  keep  on  the  outside  of  the  civcle7  touching  tjie 
circumference  at  the  point  B,  the  extremity  of  the  diameter : 
this  line  sncb  as  D  B  £  wUi  be  a  touching  Hne,  or  ratlier,  agreeably 
to  the  Latin  term  universally  employed,  a  tangent  to  the  circle  at 
the  point  B.    No  line  bnt  one  can  m  drawn  a  tangent  to  a  circte 
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«t  any  one  point:  for  if  it  Tsmd  howeter  i^  little  trmn  tfie  int 
<irawu,  it  wottUi  eease  to  b«  perpendiciilar  to  the  dwuet^r  8t  that 
pointy  9»i  uronld  cooMqmently  oo'ti^  one  or  the  otker  nd^not 
ooly  touch,  but  cut  Mid  fiili  Vrldiiii  the  circle.  If  from  the  ocfttro 
of  the  cipcl^  a  line  as  C  ST  be  drawn,  passing  through  the  eireMn^ 
ference  ait  S,  and  NKeting  the  teagent  B  D  in  T,  that  Mae  is  calle4 
theseetmt  or  cutting  line  of  ^he  are  S  B,  and  the  ^wee  BT  of  the 
tangent  £  B  D  is  the  tangeKt  beloDging  to  the  same  are*  U  fhMA 
the  one  extremity  of  an  avo  asi  at  S  a  line  be  let  fall  perpendicularly 
on -a  radius  drawn  from  the  aenUre  to*  the  other  extremity,  that  ttne 
as  lying  in  the  hasam  of  the  are  is  called  a  sinej  horn  the  Latin  terni 
lor  the  bosom :  thus  S  L  hecoales  the  sine  of  tdhe  arc  B  S»  of  whidi 
the  straight  line  BS  is  the  chord:  in  the  same  way  the  line  SM 
idling  peqWndieularfy  on  the  radius  C  H,  is  the  sute  of  the  »rd 
S  H.  But  as  the  arc  S  H  is  the  compiemeni  or  what  is  wanting  lo 
the  are  B  S,  to  make  up  the  whole  quadrant  B  S  H,  the  sine  9 
M  be«toies  the  snu-compiimiitt,  or  shortly^  the  ca^itirtf  of  the  ans 

The  cirGumferetice  of  the  globe  of  tibe  earth  being  divided  into 
960  equal  parts  called  degree,  each  degree  into  6»  equal  parts 
called  mfatfiM,  each  minute  into  60  equal  parts  called  ^sitfcsftdr^  ^Ueh 
second  into  60  equal  parts  called  ihwdsy  and  so  on  hidefinitely,  tNr 
sam^  mode  of  measurement  and  subdivision  has  been  •  applied  to 
all  circles,  whatever  he  their  magnitude:  so  thai  a  degree  or  a  circle 
however  small,  being  the  860th  part  of  its  circumference,  bears  td 
its  own  radius  precisely  the  same  proportion  with  that  which  the 
degree  of  a  circle  hoover  great  bears  lo  its  radius.  If  the  whole 
circumference  therelbre  of  the  circle  A  H  S  B  O  K  be  divided  into 
360  degvees)  a  semicirde  as  A  H  8  B,  w  BO  K  A  most  contain  160 
degrees,  and  a  quadrant  or  fourth  pavt  of  the  cirule,  as  A  H,  H  S  B^ 
B  U  K,  or  K  A,  must  contain  96  degrees.  If  the  pomt  S  he  found 
equally  dKstant  between  B  and  H,  .containiiig  00  degrees,  then  wiM 
nit  two  arcs  B  S  and  S  U  each  contain  46  clegrees.  TImugh  tiii^ 
p^at  S  a  line  drawii  from  the  centre  C,  and  pioduoed  on  till  it- 
meet  the  tangent  B  P  in  the  point  T,  will  cat  off  a  portkm  BT, 
the  taAgent  of  the  arc  B  S>  that  is  of  45  degvoes.  If  this  line  B  T 
be  measured  by  a  pair  ef  compasses  it  will  be  found  just  equal  to 
C  Bv  or  to  any  other  radius  of  t^e  cirdet  the  same  radius 
wiK  be  found  also  equal  to  the  chord  of  00  degrees,  set  off  on  the 
great  chord  A  H :  so  tfiat  the  radius  with  which  any  circle  is  de- 
scribed is  constantly  equal  to  the  tangent  of  45  degrees,  to  the  chord 
of  60  degrees,  and  to  the  sine  of  80  degrees  ^  that  circle*  To 
save  room  and  time  in  geometrical  operations,  degrees,  minutes^ 
thirds,  Sic.  arc  thus  expressed :  85^  37\  45",  56'")  &c. :  that  is  tg 
say,  85  degrees^  37  minutes,  45  seconds,  56  thirds^  &c» 

2.-^Of  the  wai  or  ettipse.  It  was'  already  said  to  be  the 
characteristic  of  the  circle  that  every  point  of  the  circumference 
was  equally  distant  from  the  centre ;  consequently  when  the  curve 
of  any  figure  draws  nearer  to,  or  retires  forther  from  the  centre, 
in  one  place  than  in  another,  tliat  figure  must  cease  to  be  a  circle. 
Ail  figures  of  this  description  formed  by  regular  curvesi  varying 
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in  shape  m  one  fij(«d  unifem  matnitry  are  called  elliptett  or  in 
f^oaiiiioa  laogutge  otMtZr,  from  a  general'  resemblance  to  an  ^g^r 
called  in  Latin  wum»  This  last  name  is  however  very  imprc^per^ 
because  the  one  end  oi  an  egg  ia  bfoader  and  rounder  than  tba* 
other,  whereas  a  true  oval  line  ought  to  have  botb  ends  precisely 
.0f  the  same  shape  and  siie.  The  pf^er  term  fof  sjAcb  figures 
ueli^ie,  a  Greek  word  signifying  that  something  is  deficient  or 
wautmg :  because  aja  ellipse  drawn  upon  the  same  diameter  and 
about  the  same  centre  with  the  circle  will,  in  every  part,  excepting 
at  the  extremities  of  the  diameter,  £iU  within  the  circle :  the  ellipse 
must  therefore  J^  deficient  in  ppint  of  area  or  superficial  contentsy 
whei»  compared  with  the  circk  of  the  same  diameter.  This  de- 
ficiency will  be  evident  from  a  look  at  Prob.  xix.  Fig.  10». 
where  the  ellipse  A  C  B  D  fidls  considerably  withta  the  cirele 
A  X  B  Z,  on  the  same  diameter.  Every  right  line  passing  through 
the  centre  of  an  ellipse^  and  terminated  botfi  ways  by  the  circum- 
ference iSf  as  in  a  circle,  a  diameter :  tlius  A  B  passing  through  the 
centre,  and  C  D  crossing  the  other  at  right  angles  in  C,  are  both 
diameters^  the  former  beisig  the  longest  and  the  latter  the  shortest 
that  can  be  drawn  iathe  ellipse.  Th^  two  diameters  however  hav^ 
peculiar  names,  t*  distinguish  them  from  all  other  diameters  thai 
can  be  drawn;  the^kmgest  A  B  being  termed  the  Iroiurerseor 
greater  uxis,  and  the  shortest  C  D  the  cqii^ugffle  orJesSi  axisy. 
Although  £  ^  tiie  ce^se  of  the  ellipse  yet  that  point  is  not  em- 
ployed in  drawing  the  circumference,  but  t)ie  two  points  F  and  G 
in  the  great  axis  A  B.  Each  of  these  two  points  is  called  a  focus 
of  the  ellipse ;  when,  they  are  chosen  as  near  9fi  possible  .on  each, 
side  of  the  centre  £^  the  eUipse  will  approach  very' nearly  to  a 
circle ;  and  the  &rthertiiey  are  removed  on  each  side  of  the  ceatve,. 
but  alYniy«  at  equal  distance^  the  shorter  will  C  D  become  in* 
respect  of  A  B;  that  is  the  narrower  will  the  eUTpse  be,  in  pro- 
portion to  its  length,  and  the  more  it  will  recede  frcm  the  shape 
of  the  cirek* 

^  Having  thus  briefly  described  the|>rincipal  regidar  figures  con- 
sidered in.  geometry,  it  is  now  necessary  to  point  out  the  method 
of  constructing  them,  according  to  the  rules  of  art,  beginnihg  with, 
the  operations  tequired  for  their  construction.  These  operations 
are  called  prohUmft  because,  as  was  before  ext>lained,  something 
is  not  to  be  d^moQstrated|,.^ut.  performed;  npt  to  be  sho^rnjbut 
done» 
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PtchUm  L  Hf.  17.    To  bisect^  that  is  to  c^t  into  two  equal  ^ 
rfiB  any  giTea  right  line,  as  A  B.    Upob  the  extremity  A,  asti 
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centre,  and  with  a  radius  or  opening 
of  the  compasses  greater  than  half  the 
line,  describe  the  arc  a  b,  and  with  the  ' 
same  opening  from  B,  as  a  centre,  de- 
scribe the  arc '  c  d^  intersecting  the 
former  in  th^e  points  e  and  » .*  a  line 
ilrawn  joining  these  intersections  e  n» 
will  cut  the  hoe  ^  B  in  the^  point  C^ 
in  such  a  way  Hhat  AH^  will  be  pre- 
eisdy  equal  to  C  B*:  orin  other  words  • 
the  hne  A  B  witt  'be  bisected,  or  cut 
into  two  equal  parts,  in  the  point 
C;  which  was  the  thing  reqmred  to 
«be  done. 


> 


JTM 


^k 


-bw 


JP  » 


Prob*  iL  Fig,  16.    Frommiqr  fjvco  point  G  in  the  ri^t 
A  B,  to  draw  another  right  line  which  shall  'be  -perpendicular,  at 

at  right  angles  to  A ,  B  at  that 
point.  WiSi  any  convenient 
opening  of  the  compasses,  hk 
ther  large  than  small,  mark  oE 
the  two  points  D  and  E,  equally 
distant  on  each  side  of  C ;  then 
from  D  and  £,  with  a  radius 
greater  than  D  C  or  C  £,  make 
an  intersection  as  at  F,  on  that 
side  on  which  the  perpendicu- 
lar  is  to  be  drawn,  and  a  rigfaft- 
line  drawn  through  the  inter- 
section or  crossing  of  tbe  two  arches  at  F,  to  the  given  point  C, 
will  be  perpendicnlar  to  the  given  line  A  B  tft  that  point,  .as  was 
required  to  be  done. 

From  a  given  point  C  to  let  fella  perpen- 
From  C  as  a  centre,  with  any  opening 
of  the  comjpasses  reaching  b^ud 
A  B,  describe  an  arch  of  a  circle, 
cutting  A  B  in  the  pobts  c  and  c. 
From  ithese  points  mlh  any  'Con- 
venient opening  inak«  the  intersec- 
y  tion  D,  on  the  opposite  side  of  A  B^ 
to  the  point  C :  a  line  drawn  from 
C  toward  this  intersection  D,  until 
it  touch  A  B,  will  be  perpendicular 
to  it,  and  let  fall  from  C,  as  was 
required. 


Prob.  III.  Fig.  19. 
dicular  on  the  line  A  B. 
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Fftfi.  IV.  Fig.  JtO.   To  erect  a  pei^ndtcnhr  on  the  extmity 
«f  u  right  line,  as  ait  B,  the  extremity  of  A  B.    Take  any  point 

as  C,  on  that  side  of  A  B  on 
H'hich  the  perpendicular  is  to  be 
erected,  so  sitnated  that  a  per- 
peodiciilar  from  it  would  Ml 
considerably  within  the  extremity 
B.  From  C  with  the  radius  C  B 
draw  the  arch  of  a  circle  D  B  £• 
cutting  A  B  in  D,  A  ruler  laid, 
J  er  a  line  drawn  from  the  inter^ 
aeclion  t),  through  the  centre  C, 
aai4  cutting  the  arch  at  E»  will 

Sire  a  point  from  which  a  line 
rawn  to  the  extremity  B,  will  be 
p^^^^icnltjr  to  A  B  at  that 
'"• -''  point:    which  is  the  thing   re- 

quired to  be  done.  Fiwn  thia 
problem  it  is  evident  that  when  two  lines  are  drawn  from  the 
extremities  of  the  diameter  of  a  circle  and  sneeting  at  the  oircura^ 
ference,  these  Unes  will  always  be  perpendicular  to  one  aaother  ; 
or  in  other  words,  that  the  angle  in, semicircle  is  a  right  angle. 

Pfob,  V.  f^.  2h    At  a  point  as  D,  of  a  right  line  D  £  to  make 
an  angle  which  shall  he  e^ual  to  a  given  angle  B  A  C.    On  A  as 

C^  a  centre  with  any  conyeniept  open- 
ing, the  hrger  always  the  tetter, 
describe  the  arc  a  h ;  with  the  same 
precise  opening  ffom  D  describe 
the  arc  d  e:  take  in  the  compasses 
the  space  a  h  and  set  it  up  fron| 
d  tQf  e,  and  from  D  thrpogh  e  draw 
the  Ibe  I>  F,  which  will,  with  the 
'  given  fine  D  E»  form  the  angle 
f  D  E  equal  to  the  giveii  angit 
JF.^j  *•/  C  A  B,  a#  WW  ie«i»ir«d,     ' 
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/Vo^.  VI.  Fig.  %i.    Through  a  given  point  C  to  draw  a  line 
paraUel  i^  a  given  line  A  B.    In  A  9  choose  any  point  as  D  r  with' 

one  jGoot  of  the  compasses 
in  D,  and  with  the  radiu3 
C  D»  draw  the  arch  C  £; 
with  precisely  th*e  same 
radius,  from  C  as  a  cen< 
tre  draw  the  arch  If  F, 
upon  which  set  o£F  D  F 
eqiml  to  C  £ :  throngh  F 
and  C  draw  the  lineFG, 
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^rittch  wil  be  fMdlek  to  A  B,  tint  is  to  say,  tyttj  wbert.«qudly 
^lisluit  from  it,  and  it  k  diawn  timmgh  tiie  given  point  C,  ai 

jPn^VIL  Ftg*  M.    To  bisect^  or  cut  into  two  cqn^  parti,  m 
ctf  en  ancle  A  B  C.    On  B,  as  a  centre*  describe  the  aic  a  c  .*  froai 

these  points  make  an  intersection  at  mr 
a  line  joining  B  and  m  will  cnt  the 
^  angle  ABC  into  two  cqnai  {mrto; 

consequently  the  angle  A  B  m  will  he 
equal  to  the  angle  ai  B  C.  The  saaw 
line  .B  m  also  bisects  die  small  arch 
a  c,  in  II ;  so  that «  n  i^  equal  to  n  c. 


Pt^.  nil.  Fig.  84.    To  eanstrucf  a  trianale  of  which  the 
«ide^  shall  be  ntqMcttfvly  of  ghren  lengths,  that  \  equal  to  three 

gitenrfgntlines  A,  B»andC.  Unrar 
the  line  D  £,  for  the  base  of  the 
trmni^^aod  make  k  with  llie  oo»» 
passes  equal  to  the  lonsest  line  C  s 
then  with  the  length  of  Aas  a  ladina 
from  D,  draw  an  asch  si  F;  witk 
tfie  length  of  B  as  a  radius  from  E 
intersect  that  arch;- join  F  D  and 
F  %  when  the  triai^  D  F  E  '" 
be  the  figure  required. 
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Pnoft.  IX.  Rg.  86<.  To  construct  a  parallelogram'  of  which  tie 
opposite  sides  shall  be  equal  to  two  given  lines,  and  containinc  to 
fepgle  equal  to  a  given  angle.    Let  A  and  B  by  the  lines  to  wljlcli 
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"tbe  sides  of  the  parallelogram  are  to  b^  m^de  equal  aa4'  Hie  angle 
at  C9  that,  to  wnich  the  angle  made  by  t^eie  two*  sides  is  also  to 
be  equal.  Draw  D  E,  making  it  equal  to  the  longest  line  1^ :  apoQ 
that  line  (as  was  shown  in  Prob.  v.)  and  at  the  point  D»  make  the 
aagle  F  D  G  or  £  D  H  equal  to  the  given  angle  at  C :  nwke  D  H 
cqpal  to  the  line  A :  then  from  £  with  the  same  opening  of  the 
compasses  make  an  arch  at  I,  and  with  the  length  of  B»  or  of  D  £» 
set  off  from  H,  intersect  that  arch?  join  H  I,  and  £  J,  when  the 
paralleWrau  p  H  I  £  will  be  constructed  according  to  the  terms 
pmposedu 

Jrrsi6.  JIT.  Fig,  JK6.    To  inscribe  or  to  draw  a  circle  within  and 
tooohiag  the  three  aides  of  a  triangle  as  A  C  B.    By  the  7th  Prob. 

bisect  any  two  of  the  angles  as 
1;  A  B  C  by  thie  line  B  D,  and  B  A  C 

by  the  hne  A  £  cutting  the  for- 
mer in  the  pomt  m  ;'  this  point 

¥[MS    /  L\  ^^  ^  »  centre,  from  which  per» 

^""'^  pendiculars  let  fall  on  the .  sides 

will  he  radii  of  the  required  circle, 
which  will  just  touch  the  three 
sides  of  the  triangle,  and  is  conse- 
quently the  gre&st  circle  that 
can  be  inscribed  within  it«    Had 
"^    the-  remaining  angle  A  G  B  been 
bisected  by  the  line  C  F»  it  would 
here  equaOy  meet  tke  two  fomer  bisecting  lines  in  the  same 
pcintm. 

^o  find  the  centre  of.  a  pven  circle,  or 
Let  A  EC  G  be  a  circle,  or  A  B  C  be ^an 
arch  of  a  circle,  of  which  it  is  re- 
quired to  find  the  centre.  In  the 
arch  take  any  three  points  as  A  B 
and  C,  draw  the  lui^s  A  B  and 
B  C.  By  Prob;  I.  Fig.  17.  bisect 
A  B  by  the  line  E  P»  and  B  C  by  the 
line  F  D,  meeting  the  former  line  in 
D,  which  will  be  the  centre  of  the 
arch  A  BC,  and  of  the  whole  civ- 
ckABCG.  In  thesamemannei^ 
a  circle  may  be  drawn  that  shall 
pass  through  three  given  points  as 
ABC,  piovided  thev  do  not  lie 
in  one  right  line;  and  consequentW  through  the  three  angular 
points  of  a  trian^e,  whei|  the  eirc|e  is  said  to  be  circumscribed 
about  the  triangle,  as  in  the  same  figure  where,  by  joinmg  tht 
Iioints  A  and  C,  the  triangle  A  C  B  is  formed. 


to   Pr9b.  XI.  Itg.  87. 
«f  the  arch  of  a  circle. 
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•  ,Pf^.  XIL  Fig.  28.    To  oolisttoct  a  sqiiare  of  any  gtveti  dU 
aMQsions.    Let  A  B  be  a  line  uponi^Kfaich  it  is  required  to  coa 
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fltmct  a  square.  Upon  A,  as  dU 
rected  in  ProbTi?.  Fig*  20.  erect 
a  perpendicular  A  C>  nakiiig  A  C 
equal  to  A  B :  then  at  B  with  the 
same  distance  make  an  arch  at  EL 
and  from  C  with  the  same  opening 
make  an  intersection:  right  linea 
drawn  from  this  point  D  to  B  and 
C  will  complete  the  required  aquaxe 
A  C  D  B. 


Prob.  XT//.  (Seef  preceding  fi^ire.)  To  describe  a  circle  withib 
a  square  that  shaU  just  touch,  its  sides,  and  consequautiy  be  the 
greatest  possiUe.  Divide  each  of  the  four  sides  into  two  equal 
■parts  iu  tlie  points  a  and  b^  c  and  d :  join  tlie/n  by  the  lines  a  b  and 
c  <  evdssiog  each  other  in  the  point  e:  this. will  be  the  centre  of  a 
drcle.wkiclC  descrited  witli  a  radius  equal  to  any  one  of  the  dis- 
tancea  tf  a;  e  c,  &e,  (all  equal  to  the  half  of  the  side  of  the  square) 
will  touch  the  sides  of  me  square  in  the  points  acb  and  d,  and 
consequently  will  be>  the  greatest  circle  that  can  be  inscribed  in  the 
^ven  square. 

.  Prob.  XIV.  (See  Fig.  28.)  To  circuHiscribe  a  eirdeaboutn 
given  squaie  as  A  C  D  B«  Draw  the  two  diagonals  A  D.and  G  B» 
intersecting  and  bisecting  each  other  in  e:  on  this  point  as  a  cen* 
tre  with  the  distance  «  A,  «  C,  &c.  describe  a  circle  which  will 
pass  through  the  four  angular  points  of  the  square  A  C  D  B.  Frw^ 
the*  cottstniction  of  thi»  and  the  preceding  problem,  it  is  evideht 
that  the  diameter  of  the  inscribed  circle  is  always  equal  to  the  side 
of  the  given  square,  and  that  of  the  circumscribed  circle  to  the 
diagonal  of  the  |^ven  square. 

.'  Pr^,  XV,   Fig,  20.     Upon  a  j^iven  line  A  B  to  construct  a 
regular  liexagon,  that  is  a  figure  of  six  equal  sides  and  equal  angles. 

From  A  with  the  radius  A  B  maka 

an  arch,  and  from.  B  with  the  same 

distance  intersect  that  «rch.  at  € ; 

then  from  C  as  a  centre  with  the 

same    distance   describe  a  circle 

passing  through  the  pobts  A  and  B  ? 

0    next,  stilJ  with  the  same  distance  A 

B  in  the  compasses^  set  off  from  A 

the  distance  A  D,  and  from  B  the 

distance  B  G^  upon  the  eircum£^-> 

ence  of  the  circlis:  again  froin  D 

set  off  D  E,  and  irom  O  set  off  G  F. 

Lines  drawn  joining  A  D,  D  £,  £  F, 

F  G>  and  O  B,  will,  with  the  given  line  A  B,  oonstruct  a  regular 

six-sided  figure  or  hexagon,  upon  A  B,  as  remiied. 

If  lineafroathe  centre  C  ba  dtanartoeach  of  t^^eaifular  points. 
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die  hexagon  will  be  diirided  into  mx  equilateral  triaoglesy  as  sii<>wa 
l»y  dotted  lines  in  the  figure* 

Pr$b.  XVI.  Fig.  SO.  On  a  given  ri^t  line  A  B  to  coiistmct 
a  regular  oetagon  or  figure  of  eight  equal  sides  and  angles.  Bisoct- 
ing  A  B  in  C  erect  the  perpendicular  C  D  equal  to  the  half  oTA  B, 

and  join  A  a^d  D: 

ff^ ■  ^^^  ^  then  haring  eonttnued 

H  the  given  line  to  a 
proper  distance  in 
both  ^vays,  from  A  set 
offA  Eequal  to  AD^ 
and  from  B  set  off  B  F 
of  the  saiii«  length  : 
by  these  steps  is  ob- 
tained the  whole  line 
£  F,  Ihoside  of  a  square, 
whieli  will  just  include 
the  reqnired  dctagoiL 
'  Letthissqnafrebecoar- 
structed  as  shown  in 
Prob.  xiL  namely,  K 
G  H  F.  Then  pla- 
cing one  foot  of  the 
compasses  in  £«  and 
witli  the  distance  £  B 
fipon  the  base,  make  a  mark  at  |i  upotf  the  side  £  O:  next  froi^ 
O9  withtlA  tfame  distance  make  marks  on  G  £  at  A,  mid  on  G  H 
«t  €:  again^  from  H  make  tlie  marks  at  d  and  e ;,  and  Mtly>  iioaa 
F  make  a  mark  at  m.  Lines  diawn  from  A  to  ^,  from  a  to  d,  from 
« to  «,  and  from  e  to^,  will  with  the  intermediate  portions  of  th« 
<aide8  of  the  square,  produce  the  octagon  A  badcm  ^Bg  cdn* 
atmcted  on  the  line  A  B,  which  was  the  thing  ^o^  be  done. 

Pr0b.  XVIL  (same  figure.)  To  convert  a  square  into  a  regular 
4>ctagon.  Let  £  G  H  F  be  a  given  square  which  it  is  required  to 
convert  into  a  regular  figure  of  eight  equal  sides  and  angles. 
Draw  so  much  as  may  be  requisite  of  jthe  diagonab  from  E  to  H» 
nnd  from  G  to  F»  intersecting  each  other  in  the  point  P :  then  with 
the  distance  £  P,  and  on  £  as  a  centre,  turning  the  compasses  about 
make  a  mark  oa  £  G  at  o,  uid  on  £  F  at  B ;  from  G  make  similar 
Burks  with  the  same  distance  at  h  and  c ;  from  U  make  the  marks  ^ 
at  d  and  m;  and  jjrom  F  the  marks  at  m  and  A.  Lines  drawn  as 
formerly  from  Ktohy  from  a  to  d,  from  c  to  m,  and  from  €  to  B^  will 
with  the  intervening  parts  of  the  sides- of  the  given  square^  form  tlic 
raqntred  octagon  khad^meB,  out  of  the  square  £  G  H  F. 

Pr^.  XFIIL  To  construct  a  dodecagi^u,  or  figure  of  twelve 
aqual  skies  and  angles,  within  a  given  circle.  First  divide  the  cir- 
Qum&ranc«  of  the  circle  into  six  equal  partts,  a^  in  Prob.  xv»  divide 
A  B  the  aide  of  the  hexagon  into  two  equal  parts  in  ir,  through 
whigh  Hie  liac  €  a  drawn  froaa  tlie  centre  will  cut  the  circum- 
aereoceof  the  circle  in  a  which,  b^  Prob.  vit  will  divide  the  arcK 
A  B  into  two  equal  parH  likewise.  But  A  Bas  theareof  abexagoi^ 
is  tht  sixth  part  of  the  cirattnArencci)  and  A  «  being  Ae  haffof 
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A  B  must  conseauently  b«  the  twdfUi  ]wrt  of  the  ctrduaftceBoet 
if  therefore  the  line  A  c  be  drawn,  it  will  be  the  tide  of  a  dodeca* 
gon ;  and  if  each  of  the  arches  opposite  to  the  aides  of  the  hexagon 
be  divided  into  two  equal  parts,  the  chords  A  a,  a  B,  &c«  will  forni- 
a  regular  dodecagon* 

Again,  to  construct  a  regular  figure  of  sixteen  sides,  we  have 
only  first  to  draw  an  octagon,  as  iuProb.  16 ;  then  on  P  as  a  centre, 
with  a  radius  equal  to  the  dbtance  firom  P  to  any  of  the  angles  of 
the  octagon,  as  P  A,  describing  a  circle  as  ill  the  figure,  we  divide 
the  arch  A  B  into  two  equal  parts,  in  j  ;  and  drawing  the  Unes  A  m 
and  s  B,  ^e  obtain  two  sides  of  a  figure,  corresponding  to  one  sida 
of  the  octagon:  "then  twice  8  being  16,  if  each  side  of  the  octagon 
be  cut  into  two  equal  parts^  we  obtain  the  figure  of  sixteen  equal 
sides  and  angles  required. 

Prob.  XIX.  Fig.  15,  and  16.    To  draw  an  ellipse*    Xhe  ni^* 
ture  of  the  ellipse,  improperly  called  an  oval,  has  been  alreadjf 
described :  it  still  remains  to  show  the  methods  of  representing  it 
•upon  paper,  a  table,  a  floor,  or  other  plain  surfiice. 

l^t.    Let  it  be  required  to  construct  an  elUjpse  of  which  the 
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^eate^t.  kiigl!<  or  tiiiQsv«rsie  axis  is  A  Q,  and  the  rreatesi 
breadth  or  conjugate  axis  is  M  N,  in  fig.  15.  Divide  A  B 
into  three  equal  pait^  by  Ae  points  C  and  D :  upon  C  as  a  centre, 
wtth.tfae  radius  C  A  describe  a  ctrele,  passing  through  A  and  D; 
then  upon  D,  y^ith  tlie  same  radius  describe  another  circle  passing 
through  C  and  B,  and  crossing  the  first  circle  in  the  points  £  and 
f,  From  the  intersection  £»  tbreugh  C  draw  £  6  to. the  circum* 
Ibrence,  and  through  D  draw  E  H:  again  from  the  intersection  F,' 
tfrrottgh  C  draw  F\  and  through  D  draw  F  K.  Then  on  E  as  a 
Centre,  with  EG  or  E  H,  for  they  are  eaual,  as  radius  describe 
fte  ar«h  G  M  H ;  and  on  F  as  a  centre,  witti  F  I,  or  F  K  as  radius^ 
d^w  the  opposite  arch  INK;  when  the  extemd  curre  A  G  M 
ii  B  K  N  I  will  be  the  ellipse  required. 

2nd.    The  foregoing  method  is  commonly  recommended ;  but  it 
a  extremely  erroneous ;  for  it  can  produce  only  a  figure  that  may 
deceive  the  eye,  by  a  general  resemblance  of  a  trae  pval»  besides 
Aat  the  proportions  Mtween  its  length  and  breadth  must  be,  in 
'all  cases  the  same,  whereas  the  lengths  and  breadths  of  ellipse 
nay  admit  of  unUmtted  variety  of  proportions.    That  the  eltipsa 
drawn  by  that  method  is  not  049  eoutmued  curve,  but  a  combi- 
mtion  of  dliSerentrcuiiw^,  ts  eiaidest  fincmi  fig!»re  15,  where  the 
arch  described  from  £,  instead, of  coinciitiny  oi;  uniting  with  the 
arches  G  A  I  pud  H  B  K,  would,  if  produQed  either  way,  depart 
widely  on  tb^  outside  of  tli^  ellipi&e :  in  \h%  same  mai^ner  the  op-^ 
posite  ardi  f  M  K  would 'psiss  to  ^  gr^  distance;  %n',tli9  outside  of 
the  same  «ir«ul^c  ush^    HciAfiCi  iliuiUs»K&  tkiLm  tr^e  ellipse  or 
oval  caa  be  drawn  by^  coinpasi^s ;  the-  ellipse  be^g  drawn  by 
a  radius  fron^   each  n>/eu<s   the '.  len^h  of  which .  is  coutinually 
cbanjE^ing,  wheveas  coi^passes  *^|  ahvjiys  from  one  Centre,  and  with 
a  radius  constantly  cfi-ihe  same  length.    Oth^er  pethods  have  been 
adopted,  of  which  t^  best  is  ta  fiind  by  the  p];oi|^rties.  of  the  figure 
a  succession  of  points'  in  ttl6  circunifereAce^  and  to  fill  up  the  in« 
terstices  betweed  these  points  by  t^e  hand :  but  after  all  this  i& 
bui  an  approach  to  the  truth,  which,  where  no  great  accuracy  is 
required,  may  be  safely-  employed.    An-  ellipse  or  true  oval  can 
therefore  be    corr^tly  diaw»    by-  mechanical   processes  alone^ 
founded  on  this  simple  but  cbaracteristrc^  pifrperty  of  the  figure, 
that  right  lines  draiwn  from  all  points  whatever  01  the  circumfer- 
ence, tothe  tyv^fuci,  will,  when  lakes  together,  be  constantly  equal 
the  one. to  th^other.    Tbu»iafig.  16,  Ht  AB  be  the  long  axis  of 
an  ellipse  in  which  ¥  and  G  are  the. /oci,  from  wfai^  the  figure  is 
described.  .  LsLll^Q^L^D^he  points  iathe  circumference  from 
which  lines  are  drawn  to  each  toous:  tb^.ithe  sum  of  F  H  and 
H  G,  of  F  L  and  L  O,  of  G  D  and  D  F^  will  be  aj^Mrays  equal  the 
one  sum  to  the  other.  To  proceed  in  the^co||[^tvi|ctioii  of  the  required 
ellipse,  draw  A  B  and  CD  crossing^  it  at  right  angles  in  £:  E  A 
and  E  B  each  one^  half  of  the  long  jaxi^and  E  Cand'  E  D  eaoh  one  half 
of  the  short  axis ;  their  will  A  B^and  Cl^  show  the  dimensions  of 
the  ellipse  to  be  drawn.    Takiiig  one  half  erf  the  axis  A  B  in  tlie 
compasses,  place  one  ibot  in  €  or  D^.  and  with  the  other  cut  A  B 
m  the  points  F,  and  O,  which  wiITbe  the  ^ci  of  the  ellipse.  Take  a 


fS%ce  of  stnMig  tiir«ad  or  c^rd,  that  will  nut  easily  sUe  tch  upon  sli|[trt 
■pref  sure,  which  iucluding  a  siimli  loop  at  €a«h  eud,  must  be  Dr^ 
ciftely  equal  to  A  B:  placing  pini»  or  nails  in  the  points  F  ana  Q, 
over  them  respectively  lay  the  loops  at  the  ends  of  the  thread:: 
with  another  pin  or  pencil  in  ^the  double  of  the  thready  stretched 
so  as  to  be  at  its  fiiil  extent  and  no  BM>re,  as  at  C,.carry  the  pin  <» 
pencil  round  to  A  and  there  applying  it  to  the  paper,  or  floor, 
carrying  it  round  to  the  right  in  the  double  of  the  thread,  kept 
always  on  the  same  stretch,  it  will  describe  the  regular  curve  A 
H  C  L  B.  Then  turning  the  pin  and  thread  to  die  other  side  of 
A  B,  a  sdmilar  curve  will  be  drawn  A  D  B,  which  will  complete 
the  ellipse  upon  the  given  lengths  of  A  B  and  C  D  as  was  required. 
Instead  of.  the  pins  and  thread  an  instrument  called  the  trammeh 
has  been  adopted,  where  a  ruler  is,  by  means  of  grooves  cut  in 
two  other  rules  fiied  at  right  angles,  made  to  describe  «a  ellipse 
of  any  praportions,  with  the  greatest  accuracy;  becaust  the  ruleis 
are  not  liaMe  to  alter  their  kngths,  an  accident  wfaick  canpot  9^ 

Intirely  avoided,  by  even  the  most  delicate  hMd,  in  usi^g  a  thread 
r  cord  of  any' sort. 
3rd;  Of  regular  poii^on$j  or  figures  of  a  great  nujuber  of  sidei^ 
It  was  already  said  that  all  circles  are  sl^iposed  to  be  divided  into 
360  degree^  conteqiucatly  all  the  angles  that  can  be  formed  at  a^y 
one  point  must  be  equal  to  that  quantity.  If  then  we  divide  309 
by  the  number  of  sides  in  any  polygon  the  quotient  will  give  tfaf 
number  of  degrees  in  each  angle  formed  at  the  centre  of  the  figure 
by  Unes  drawn  to  the  extremities  of  each  side.  Thus  ^ig.  29 
is  a  regular  hexagon,  or  polygon  of  six  sides.  If  from  the  centre 
C,  lin^s  be  drawn  t0  the  extremities  of  the  sides,  as  C  A,  C  D, 
C  E,  C  F,  C  (jr,  and  C  B,  six  dngles  will  be  formed  round  C,  the 
sum  of  which  must  be  equal  to  the  circumference  of  the  whole 
circle  inclosing  the  polygon.  860  divided  by  6  will  give  60  deg. 
for  each  angle  at  the  centre :  consequently  in  the  triangle  A  C  B 
for  example,  we  have  the  angle  at  C  60  deg.  It  is  a  constant 
property  of  every  right-lined  triangle,  of  whatever  shape  it  may  be 
drawn,  that  the  sum  of  its  three  triangles  is  always  equal  to  the 
sum  of  two  right  angles,  or  twice  00  deg.  or  180  deg.  This  being 
the  case,  if  from  180^  we  subtract  60^,  the  remainder  120^  must 
be  the  sum  of  the  two  angles  at  the  base  CAB  and  €  B  A.  But 
the  sides  C  A  and  C  B  ^ing  equal,  each  being  a  radius  of  the 
.same  circle,  it  follows  that  the  angles  oposite  to  these  equal  sides 
must  also  be  equal,  consequently  each  of  those  angles  will  contain 
•  60^.  Further,  the  angle  C  A  D  is  equal  to  the  angle  C  A  B,  as  is 
C  B  G  to  C  B  A :  the  great  angles  D  A  B  and  A  B  G  must  there- 
fore be  double  CAB  and  C  B  A :'  consequently  the  angle  formed 
by  the  sides  of  any  polygon  49  always  equal  to  the  difference 
between  the  angle  at  the  centre  and  180  deg.  Hence  we  have  an 
invariable  rule  for  constructing  a  regular  polygon  upon  any  given 
side.  Let  it  be  required  for  example,  to  construct  u}>on  A  B, 
Fig.  30,  a  regular  octagon.  By  dividing  360^  by  8  we  have  46^ 
for  the  angle  at  the  centre  A  P  B,  which  subtracted  from  180®  will 
leave  135<>,  the  half  of  wJMch  m^  30"  is  the  angle  P  A  B  or  P  B  A. 
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Then  upon  the  fiven  side  A*B  constniet  with  a  scale  the  tw^ 
«uigles  B  A  P,  A  §  P^  each  of  67"^  30\  and  draw  the  fornung  linet 
neetittgat  P:  this  wiJl  be  the  centre  of  a  circle  which  passing 
thioagn  A  and  B  will  eoraprehend  the  -required  poly^n.  On  this 
circle  apply  the  length  of  A  B»  which  will  mark  off  tne  extremities 
•f  the  polygon  to  be  constructed. 


The  annexed  table  shows  thenumber 
of  sides  of  various  regular  polygons, 
from  a  triangle  to  one  of  tO  sides,  the 
«Dgle  formed  at  the  centre  of  each 
fiffure,  by  lines  to  each  angle,  the  an^le 
•f  the  polygon  formed  by  the  meeting 
t»f  two  acijacent  sides,  and  the  angle 
at  the  base  of  each  triangle,  formed 
by  a  side  of  the  polygon  and  Unes 
flmwn  to  die  ^ntre* 
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PRACTICAL  GEOMEtRY,  ^e. 


.A  LL  luperficial  figures  ^  either  are,  or  nay  be  reduced  ioto  tii- 
"^^  angles :  the  drcte  itself^  the  ellipse,  curves  of  every  sort  caa 
lie  measured  ceometrically  only  as  composed  of  stratghtiines  forming 
triangles.  (See  Cirde  in  Mensuration.)  Hence  it  follows,  that  by 
arhatever  means  we  can  measure  a  triangle,  by  the  same  means  we 
may  oMasme  every  other  plane  fisure.  This  branch  of  geometry  b 
therefore  styled  trigfrnofmeiry^  nam  two  Greek  words,  signi^rlng 
the  measurement  of  triangles. 

Trigonometry  is  divided  into  two  branches,  pbme  and  spherkaL 
Plane  trigonometry  relates  to  triangles  formed  by  straight  lines 
upon  an  even  snrfiiice/as  upon  a  sheet  of  paper,  on  a  drawing  boards 
or  the  like.  Xlie  smoothest,  even,  level  pmin  on  the  surfiice  of  the 
«arth  is  not  indeed  a  mathematical  plane  surftce,  because  it  is  a 
portion  of  the  spherical  surfiice  of  our  globe ;  but  a  line  of  eFcn 
6  or  B  miles  in  length,  measured  on  this  spherical  surfiice,  differs  so 
little  from  one  measured  on  a  true  level,  that  the  former  may  be 
employed  in  all  ordinary  cases,  in  the  room  of  the  latter.  Spherical 
trigonometry  relates  to  triangles  of  which  the  sides  are  not  straight 
lines  but  curves,  and  particularly  arcs  of  the  circles  supposed  to 
surround  the  earth,  or  to  nurk  out  the  relative  positions  of  the 
heavenly  bodies.  Tliis  last  branch  of  trigohometry  is  indispfcosiblv 
necessary  for  duly  understanding  the  grounds  and  reasons  on  which 
are  constructed  the  science  and  practMO  of  astronomy,  geogiaphy^ 
and  navigation :  but  to  give  even  a  general  notion  of  spherics  would 
demand  much  more  preparatory  instruction,  than  can  be  introduced 
in  a  work  of  this  sort.  The  student  will  tlierefore  consent,  when 
he  peruses  those  articles,  to  do  as  he  does,  and  as  he  must  do,  in 
the  concerns  of  common  life :  he  must  admit  to  be  true,  and  receive 
as  certainly  established,  a  multitude  of  fiicts  of  which  neither  is 
the  nature  fully  explained,  nor  even  the  existence  demonstrated. 

In  describing  the  circle  and  its  properties  fGeometrv^  fig.  14)  it 
was  stated  tha^  if  from  C  the  centre,  the  radius  C  S  be  drawn  ta 
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the,  point  S  in  the  circumfereocel  aud  dividing  the  quadrant  H  S  B 
into  two  equal  parts,  each  must  of  course  contain  the  half  of  90^ 
or  45  degrees :  let  also  C  S  be  produced  until  it  meet  the  tangent 
B  D  in  the  point  T :  fromS  draw  S  B  joining  the  extremities  ot  tlie 
arc  S  B,  and  also  S  L  perpendicular  to  the  radius  C  B.  We  have 
now  these  lines  belonging  to  the  arc  S  B,  that  is  to  the  angle  S  C  B, 
namely,  C  S  or  C  B  the  radius,  S  B  the  chord,  S  L  the  sine,  S  M 
the  oo-sine,  B  T  the  tangent,  and  C  T  Ihe  secant  of  an  arch,  or  an 
angle  of  45"^.  Now,  let  the  'three  lines  C  S,  S  B,  and  B  C  form  a 
triangle  C  S  B ;  if  we  make  the  other  angular  points  B  and  S*  1he~ 
centres  of  circles  or  arcs,  we  may  obtain  other  sets  of  similar  lines, 
reater  or  smaller  in  proportion  tA  Jtbe.jmgle  to  which  they  severally 
ilong :  and  hence  it  will  follow  that  the  sides  of  triangles  must 
^ar  a  certain  proportion  tp  the  opposite  angles. 
If  in  a  right-angled  triangle,  as  A  B  C,  fig.  31,  from  the  angle  at 

A  as  a.  eentre;  with  the 
base  A  C  for  radius,  an 
arc  C  c  be  described,  tlie 
perpendicular  C  B  will  be 
dM  tangent,  and  the  by- 
pttbenuBe  A  B,  will  be  the 
aeoant  of  the  angle  BAG* 
SimilaB  effects  wiH  be  pro^ 
dueed  by  nakiaig  the  yef^ 
paodlcutar  B  C  die  imdius^ 
On  the  oAer  hand,  if  the 
bypothennte  A  B  be  made 
radio6<  the.  sides  A  C,  and 
C  B,  w(M  be^oma  the  sines 
^  tbe  angles  fof  wbMi 
theae  sides  are  respecMvrel^ 
«pp^a4te. 

Agdn,  in  all  oblique-angled  ti  tangles,  such  as  A  C  B,  fig.  d2i 

the  sides  are  to  each  other 
in  the  proportion  of  the 
sines  of  the  angles  respec- 
tively opposite  to  each: 
tliat  is  to  say,  the  side  A  C 
is  to  the  side  C  B,  as  the 
sine  of  the  angle  at  B,  o)>- 
posite  to  A  C,  is  to^the 
sine  gf  the  angle  at  A,  op- 
I  posite  to  C  B ;  and  the 
side  A  B  is  to  the  side  A  C,  as  the  sine  of  the  angle  at  C,  opposite 
to  A  G,  is  to  the  sine  of  the  angle  at  B,  opposite  to  A  C.  From 
these  properties  it  follows  that,  out  of  the  three  sides  and  three 
angles  6f  which  every  triangle  consists,  if  any  three  be  given,  (one 
of  them  however  alwai^s  to  be  a  side)  the  other  three  parts  may  be 
lliteovered  by  calculation.    [See  Article  on  Looajhtkms.J 

fiaviag  ^us  generally  stated  the  nature  of  ir^onometry»  w«. 
BUiy  now  prtyceed  to  give  a  short  account  of  its  application,  in  some 
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Vtrj  hnpomnt  Immchcs  of  practical  knowledge,  namely,  in  ^e, 
metnurament  of  the  beisfats  and  distances  of  partieolar  object?^ 
uMnHy,  but  too  rattrictedly  called  Practical  Geometry,  Mensttration 
of  S«mces  and  Mlds,  Measurement  of  Artificers'  Work,  Oanging^ 
Lafhd  surveying,  and  Navif^tion. 

Of  PfcACTtCAt  Oeometrt. 

1st.    Let  A  B  in  fig.  S3,  represent  the  wall  of  a  tower,  ofwfaich 
it  is  recptired  to  discover  the  height,  without  actual  measnremient. 

Suppose  an  observer  to  be  phced 
at  C)  with  his  feet  on  precisely  the 
same  level  with  B  the  bottom  of 
the  tower,  and  his  eye  at  ^,'5  feet 
from  the  gtound:  the  horizontal 
line  e  m,  will  then  be  the  level  of 
his  eye.  The  distance  of  the  ob- 
server from  the  tower,  that  is  C  B» 
equaji  to  e  m,  is  mettsui^  ok  the 
ground  130  feet :  and  with  a  com- 
mon quadrant  or  other  proper  instrumeBt,  tin  angle  of  the  eleva- 
tion of  the  towiiy  that  is,  the  angle  formed  by  the  horizontal  line 
£  m,  and  the  line  of  sight  from  the  eye  at  e,  to  the  top  of  the 
tower  at  A,  ii  fbaad  to  be  29  deg.  59  minutes.  The  tower 
A  B  standing  pcftpendknilavly  on  the  base  €  B  or  e  rn,  A  e  m  is  a 
right-angled  triangle,  of  which  we  know  the  base  and  the  angle  of 
elevation  at  e.*  II  then  from  €  as  a  centre,  with  the  base  e  m  for 
radius,  an  arc  4»e deseribed,  m  A  will  foe  the  tangent  of  the  angle 
at  e.  We  have  now  obtained  three  terms  of  a  proportion,  conse- 
qucatljf  the  Ibartkimy  soon  be  found.  This  proportion  is  as  the 
logarithmic  radius  of  any  cirele(  always  eqoal  to  the  sine  of  a 
t|i»diantQr  90degrees9  and  for  con^^eniency  in  compotation  always 
eomddertd  ta  be  10,)  is  to  the  tangent  of  the  adfrle  st  e:=i20^  M% 
so  is  the  base  e  muCBalSO  feet,  oonresponcmig  to  the  radinSy 
to  the  pcrptttdienbir  «  A,  conespoadiog  ta  tkat  tange»t>  Or  stated 
in  this  way : 


Eadiua 
Sine  90<>  00' 
lO.OOOQO 


:,  Tangent  ^f  A  e  m 
:        29«.  50' 
:    9.76115 
+  2 .  11304 


Log.  of  e  01  :  Log,  m  A< 

130  : 

2 . 1 1391      : 


.    11.87509 
—10.00000 

in  A=75=.l. 87509 

But  the  point  tn  being  elevated  5  feet  above  the  bottom  of  the 
tower,  equal  to  the  beigbt  at  the  observer's  eye  at  €,  above  the 
level  line  C  B,  that  qui^ntity  must  be  added  to  the  75  feet  above 
found ;  giving^M  ftet  for  the  whole  keighC  of  the  lower  l^om  the 
ground ;  whidr  wis  the  tbiog  requiied  to  be  known. 
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Stod.  Again,  let  tbe  problem  be  reversed.  Suppose  Ae  towtr 
A  B,  the  height  of  whicn  is  known*  viz.  80  feet,  td  be  surrounded 
fiv  s  canal,  extending  from  the  foot  of  tbe  tower  to  C,  where  an^ 
observer  stfinds,  and  who  wishes  to  know  the  breadth  of  the  water. 
The  angle  of  the  elevation  of  the  tower  at  his  eve,  he  measures  to 
be  39^  59^,  consequently  the  angle  at  A,  formed  by  the  line  A  e  to 
the  eye,  and  A  m,  the  wall  of  die  tower  will  be  eO<*  or.  For  all 
the  angles  of  every  triangle  being  equal  to  two  right-angiesslllO^y 
^ad  the  angle  A  ai  ^  being  itself  right,  it  follows  that  the  other  two 
angles  at  e  and  A,  must  make  up  a  right«ngle  between  them*  Sub* 
trading  therefore  the  given  angle  at  ezzW^  59'  from  90^,  the 
remainder  60^,  01'  is  the  quantity  of  the  angle  «  A  ««  Now,  upon 
A  as  a  centre,  and  with  A  m  for  radius,  if  ai|  are  be  described,  the 
horizontal  line  m  e,  wjll  be  the  tangent  of  the  aqgle  at  A.  Henee^ 
as  in  the  former  case,  we  have  this  [Hroportion:  vis* 

Li^anihms 
iUBadins  tiW^W   =  10.00000 


To  Tsngct  of  e  A  mzzW^OV    =:  10.23885 
8oA«  =:75«00'    =:    1.87508 


12.11891 
-r  10. 00000 


Tobaseemr:CB=:130  =    2.11391 


This  base  beinj^  found  130  feet,  as  was  given  in  the  first  case^ 
the  two  openttons  mutually  prove  each  other.  ^ 

3rd.  Let  m  A  be  the  front  wall  of  a  building,  and  m  €  the  sniw 
&oe  of  the  ground,  at  rightrangles  to  the  wall :  let  the  height  of 
the  wall  be  36  feet,  and  the  length  of  r  m  be  48  feet.  What  mus1^ 
be  the  lengdi  of  a  bidder,  of  which  when  the  one  end  is  placed 
at  e,  the  oUier  will  just  reach  the  top  of  the  wall  at  A  7 

Upon  ^  as  a  centre,  and  with  e  m  for  radius,  if  an-arc  be  described. 
»  A  (as  was  before  shown)  is  the  tangent  of  the  angle  at  e.  Anuv 
on  the  same  Centra  f«  with  e  A  for  radius,  if  an  arc  be  described^ 
m  A  will  become  tlie  sine  of  the  same  augle.  Heute  we  have  the 
following  proportions. 

LogarUhm 
As  em  4Q    zz     1.68124 


Tom  A  36    =     1.6M30 

So  Radius  90<»  OO'  =  10 .  00000 


To  Tangent  of  A  «  nr  36^  6%'  s:    9.87500 


in^Mtmir.  ^ 


AIm  ti  Sifi€  of  A  rjft  a0^,M'    ss   0.77811 
To  Radi«if  ^e^OO'    ===  10 .  00000 

Soma  90       s    l.fiftoao 


Totf  A  eO       :ts    1.77818 

Htc  eiiffii  of  the  Uiiies  required. 

Theie  ofietfttioDf  hevever^  4(I^(N«|i  strictly  goMietricalj  jm 
tedious;  it  is  better  therefore^  iii  all  cases  where  two  of  the  thr€s 
•ides  of  right-:angted  triangles  are  given,  to  check  at  leasts  if  not  ta 
•npersede  th^  by  the  niethod  ^noerly  jpointed  odt  ia  the  Men* 
•nration  of  tnanglef^  Where  it  Was  stated  thatf  in  all  right-angled 
triangles,  the  «qnare  «f  the  hyp^thenfis^  if  alina^  equal  to  the  sum 
of  the  squares  oonstmcted  on  the  two  other  sides.  Now,  in  the 
tese  here  giv^,  if  to  the  squard  of  ik  «=48=2a04»  we  add  the 
square  of  m  As:86=1206|  iuid  of  Ihe  suia  3000  we  extntet  th^ 
square  root,  we  obtain  00  feet^  as  before^  for  the  length  of  thh 
ladder  to  reach  from  e  to  A. 

4th.  Let  it  be  xequifed  to  aseasvKe  ilbe  eleiqitioa  of  a  Ibi^ 
yrecipiee  represented  by  B  C,  figr  34»  the  true  perpendicultt 

iieidbt  of  whichis  the  dotted  line 
C  |>  V.    This  can  be  don^  onb 

'-^  by  observtttidns  frotn  two  Sta- 
tions: the  one  atB,  as  near  to 
convenient  to  the  precipiee^  and 
the  other  at  A,  on  the  same  levei^ 
but  fiurther  removed  from  thefbot 
of  the  piedpice.  Let  the  an^t 
of  elevation  of  the  summit  C» 
that  is  the  angle  D  BC,  be  ob- 
served at  B,  to  be  68o  30"  and 
the  angle  of  elevation  obsehred 
at  A,  or  D  A  C,  be  SO^OO' ; 
and  ihi{  homontal  distanpo 
«i  k^  ^  j^.-.  i  »A^  between  the  stations  A  and 
fl,  be  m^astired  150  y^dsi    The  two  triangles  A  C  D  and  B  C  D 

5f  Si!^^"«i*^*°P*^*'  "''^"^  '^^^  ^  subtract  the  given  anck 
C  B  DnOO^^SO-,  the  remainder  wiU  be  B  C  pLfll*  30^°  wnS! 
f«^m  W^,  subtracting  C  A  D=38«00;  the  remainder  wSX 
the  great  ang^e  A  C  D=a52<»  OO'.     But  of  this   gieat  ansle 

™P^.?P  ^'  ^  ^^^y  ^^^  to  be  21«  30';  which,  taken 
away,  wiU  leave  B  C  A=:30^  ^'.  We  have  now  all  the  materials 
necessary  for  calculating  the  line  C  D.  It  was  already  said  that 
the  sid^  of  oblique^gled  t^angles  an  in  the  proportion  of  the 

ST  «i  ?%"*•??  k***  ^^^'ji  ^^  ^*  *^"»«^  ^  CB  therefore, 
i"n  A®^^.'""  ¥  **?  ^"^/'^^  B  A,  as  the  sine  of  the  opposite 

MgleBACistothesineoftbcoppo^teangleACB:  c/jSitbis 

way. 

31 


AsSineofACB    =:  30o,aV    =    ».TO5*f        ^^      "i. 

To  sine  of  B  AC    =    38o,00'    =    9.78934 
So  the  side  A  B    =  Yds.  l&O    =    2.17609 

— — ^—  ' 

To  the  skk  is  C    =  Yd».  182    =    2.26996 

J 

Having  thiis  found  3  C,  the  hypothenusc  of  the  right^mgM 
triangle  B  C  D,  of  which  the  angles  are  also  known,  making  B 
the  centre,  and  B  C  the  radius  of  an  arc,  CD  beoodM  tli«  mt 
of  the  angle  at  B:  hence. 

As  Radius  =    90^,00'   =    10.00000 

ToSineofCBD    =     68.50     r=      9.96868 
SoHvp.  BC  =       182       ^      2.^6996 

-      To  Perpend.  D  C  =    Yds.  169  ==:      2.22664 

— ■= — 

m 

s  The  required  height  of  the  pMcipfce  B  C=3:507  feet. 

"  5th.    Let  F,  in  fig.  36,  be  a  tree,  a  steeple,  or  other  object  o« 
ine  side  of  a  river,  and  D  and  E  two  stations  on  the  opp^ile 

side :  it  is  required  to  calculate 
the  distance  of  the  object  from 
these  stations,  without  measuring 
across  the  river.    At  D  observe 
the.  angle  E  D  F,  iqrmed  by  lines 
to  the  object,  and  the  other  sta- 
tion ±i=58**  00',  and  the  corrcs- 
pnding  angle  F  E  D=43<>,  SC : 
let  the  distance  between  the  sta- 
tions of  observation,  D  and  £9 
be  680  yards.    The  three  angles 
of  the  triangle  D  F  E  being  equal  to  two  right-angles,=180*»,  if 
from  this  quantity  we  subtract  the  sum  of  the  two  given  angl«i 
at  D  and  E,  or  68**  00'  -f  43o,  30'=101°  30',  the  remainder  78*^^ 
;I0^  will  be  the  quantity  of  the  angle  D  F  E,  opposite  to  the  base 
measured  between  the  stations  D  and  £.    Froceeding  now  as  be* 
iforci  we  say. 


AsSinaofDPE  ?=:  78o,W  =  9.99119 

ToSincofFDE  =  68o,00'  t=  9.92842 

So  given  side  D  £  =  660  «=:  2.74819 

To  side  F  £  =  .      4J»  =  2.«8542 


iPltACTICAti  GKOMITRY, 

V 

^  ^  '  'Again,  to  find  FD^e  say, 

AsStacofBFE    =    78?.  80'    =;    9.»911fr 


*       '  S4S": 


U*m 


To  Sine  oiTF  E  D    =    43*»,3(K    =i    9.88781 
So  side DE  =  5«0     x=:    «.74Sig 


To  side  D  P  =  893     =  '2 .  69481 


'By  tbese  operations  it  appears  tbat  the  tree  or  other  ohiect  P» 
beyond  the  river  is  distant  d89  yards  from  Hie  jwiiit  D,  and  486 
^ardt  from  the  point  £.      • 

In  theae  and  other  former  examples  mevtioii  is  made  of  a  lewi  or 
kornonM  Unex    By  such  a  line  we  ttsuadiy  undentaitd  one  carried 
at  right-angles  to  a  plummet-line  hanging  perpendicularly,  and 
€^nded  at  pleasure  in  both  ways,  preserving  the  same  straight 
direction*    This  however  is  a  material  error :  .Ifor.aiine  running  N^ 
and  S.  at  right  angles  to  the  line  of  a  plummet  at'  London,  in  N. 
lat.  6]  J^,  will  not  lie  in  the  same  hoiizontal  direction  with  a  similar 
line  at  Edinburgh  in  N.  lat.  56^.  The  difference  of  latitude  between 
these  two  towns  being  4^^,  or  ^  part  of  the  quadrant  from  the 
equator  to  the  N.  Pole,  if  the  hoe  of  the  plummet  from  London 
were  continued  to  the  centre  of  the  earth,  it  would  there  meet  the 
corresponding  line  from  Edinburgh,   forming  an  acute  angle  of 
4 J  decrees.     But  as  it  is  the  property  of  parallel  lines,  never  to 
meet  however  far  extended :  of  course  lines  which  do  meet  cannot 
be  parallel ;  and  consequently  no  right  line  can  be  drawn  Jwhich 
shall  cut  them  both  at  right  angles.     Hence  it  follows  that  a  level 
or  horizontal  line  on  one  point  of  the  earth's  surface,  will  not  coin- 
cide with  a  level  or  horizontal  line  drawn  at  any  other  point. 
The  direction  of  plumb-lines,  suspended  over  different  parts  of  the 
surface  of  the  earth,  towards  its  centre,  precisely  resembles  that 
of  the  spokes  of  a  coach-wheel  to  the  centre  of  the  nave :  and  by 
observing  such  a  wheel  it  will  be  evident,  that  a  ruler  pla£^  on  tlie 
rim,  at  right  angles  to  the  direction  of  one  spoke,  will  never  touch 
the  rim  at  any  other  point,  nor  consequently  be  perpendicular  to 
the  direction  of  any  other  spoke.     But  although  all  tliis  be  strictly 
and  geometrically  true ;  yet  in  the  practice  of  drawing  a  horizontal 
or  level  line,  much  will  depend  on  its  extent:   for  »uch  is  the 
magnitude  of  our  globe  that  even  on  a  line  of  nine  chains  (or  the 
9th  part  of  a  mile)  in  length,  the  true   level  differs  from   the 
appar  g  t  only  -^  inch  ;  in  13  chains  (the  6th  of  a  mile)  they  differ 
i  inch   in  W  chains  (J  of  a  mile)  }  inch ;  in  20  chains  (|  mile) 
I  inch ;;  in  29  chains*  1  inch ;  in  40  chains  ((  mile)  2  inches ;  in 
60  chains  (|  mile)  4J  inches ;  and  in  80  chains  or  1  mile,  8  ufches. 
In  a  stretch  of  ten  miles  of  the  same  straight  line,  the  difference 
between  the  true  and  the  apparent  level  will  be  66  feet  or  1  chain. 
The  effects  produced  by  the  curvature  of  the  surface  of  the  earth 
may  be  rendered  useful  in  other  ways  also,  as  in  the  following  case. 
A  ^bip  at  sea  and  making  for  the  land  in  the  night*time  discovers 


»k 


roVV0  KAN'*  SX«T  CQKPAVIOV; 


i 


just  tppearim;  upon  the  ftce  <if  the  water,  »  Ught-hoost  oil  thf 
land.  The  light  itself  is  known  to  be  elevated  805  feet  above  tho 
surface  pf  the  water.  In  this  cfBie  it  is  Feqifirel  to  determine  the 
distance  of  the  ship  from  the  laiid  at  the  light-house.  The  lin^ 
of  siglit  is  a  ta|igent  to  tl^  raflivB  of  thf  eardi  at  th^  position  of 
the  ship.  The  radius  of  the  earth  is,  at  a  mediuia,  f498  nantical 
or  geographical  miles,  the  only  measures  employed  in  sea  affiurs* 
To  this  quantity  add  die  heig|it  of  thi^  light  906  fcet^  pr  -^parts 
p(  a  mile :  square  the  sum»  and  from  the  product  subtract  the 
square  of  the  radius;  the  difference  ifrill  be  843.8.  Of  thii 
extracting  the  square  rpot  we  obtasit  IBJi  nantM  mile*  Hr  ftt 
distanpe'  of  the  ship  frpm  tiie  light-hpnse.  t 

In  this  calculation  it  is  to  be  observed  that  no  aUowanee  ieomid*' 
tor  thle  refraction  of  the  «|m6spherp»  nor  foot  tlie  elevation  of  dia 
observer's  eve  above  the  Water/  by  botb  of  whiph  wcumatanoQ^ 
the  lifffat  win  appear  miicb  sooner  tkan  it  oitt|bt ;  and  eonseqikett^y. 
^e  ship's  distance  will  appear  to  be  aeiksiDly  less  than  it  luaHj 

;  fnit  |hif  is  ahva^  to  eir  oil  dtt  siifest  siile  Inr  tikd  mariMt  ' 


t 


CHAP,  IXt 


mHSORATION,  OR  MfXASURSmBNT  &F  SUKfACMS 


tm   Mmsueatiok  Of  SosyAtyi* 


IT  ivai  alietdy  notified  that  all  bodiea  c«ntaiii  three  hinds  «C 
dimenaimiy  namely  length,  breadth,  and  depth,  height,  or  thicl^* 
pess.  In  fhe  measurement  of  snrfieices«  length  and  br^th  only 
itfe  considered:  ip  that  o^  solids  the  third  dimension  mnst  also  hi 
employed.  ^  The  nature  of  mensuration  will  be  easily  under8too4 
fram  the  following  explanation.  Let  A  C  D  B  (Gedmetry,  Fig.  S) 
|m  a  geometricfd  square,  that  is,  hiiving  |ill  its  sides  ec^ual  and  all 
Its  angles  right  Divide  A  Q  and  A  C  into  any  number  of  equal 
parts  as  in  Ibis  put  into  four.  Through  the  points  1,  2, 3,  draw 
lines  parallel  to  the  achpining  siaes,  which  by  their  intersections 
win  ffaride  the  scnrface  of  the  square  into  sixteen  small  squares,  the 
fide  of  nrhich  is  one  of  the  four  parts  into  ^hich  the  side  of  the. 
great  square  is  divided.  If  the  gteat  squ^e  be  4  inches  a  side^ 
jpach  of  the  small  squares  will  be  1  inch  a  side.    But  16  is  the 

{rodtict  of  4  squared  or  multiplied  by  itself,  consequently  the  area 
,  r  superficial  contents  of  any  square  will  be  equi^  to  the  product 
ff  a  side  multiplied  by  itseK 

1st.  '  To  find  the  superficial  area  or  contents  of  p  squire,  midn 
liply  th^  side  into  itself,  when  the  product  will  be  the  answer ;  as 
|pr  eiample,  how  manjr  sqdaie  ibet  of  deal  boaids  in  m  sqnlr^  fioo9 
19.  feet  a  inches  each  side  1 


MS 


TOITNG  MAK'S  BB8T  COMPlKIOir. 


ft.     in. 
18     6 
18    6 

324 
18    3 

342  f.  8  in. 


feet 

18.5 

18.5 

92  5 
1480 
185 

>t  342.26 


ft*  b« 
18  3 
12 

222 
222 


444 
444 

AAA 


in.  3.**  144)49284(3 


342  f.  3  in. 


.  Here  the  square  is  fbnod  in  three  (Kfiferent  w&ys^  ffyxrim  mottfi 
plication,  by  deciouas,  and  by  xednctioQ;  apd.the  product  of  all 
is  the  same. 

2nd.  To  find  the  area  of  a  right-angled  parallelogram  such  aa 
A  C  D  B,  fig.  10,  multiply  the  length  A  B  or  C  D  35  feet 
3  inches  by  the  breadth  ArC  orBD  15  feet  9  inches,  and  tht 
product  will  be  the  superficial  contents. 


ft.  in. 
36  3 
16  9 

feet 
35.26 
15.75 

15 
12 

189 

* 

• 

0       35  3 

12 

• 

§25 

30  2i 

555  f.  2^1 

176  26 
2467  5 
17626 
in.  3525 

.  423 

189 

3807 
9884 

ft.  555.1875 
12 

U.2.25** 
12 

VWE 

423 

t 

M4)  79947 
feet  555  2^ 

3. 


•  • 


3rd.  To  find  the  area  of  a  rhombus,  or  distorted  saoare »  as 
A  C  B  D  in  fig.  9,  multiply  the  base  as  A  B  by  the  length  of  the 
•perpendicular  let  fall  upon  it  from  ^e  opposite  angle  as  C  £. 
Let  A  B  be  48  feet  8  incnes,  and  C  £  be^41  net  9inclMs,  rM|ttired 
Ihe  area  of  the  figure. 


IISV8V«m62b  * :  tut: 


U    9 


1M8 

. 

as 

4 

• 

ft.  20dl  10 

144)  202584 


ft  2081    10 


4tfa«  The  area  of  a  riiomboides  or  distorted  parallelograoi^  ta 
A  C  D  B»  fig.  11,  is  found  in  the  same  way,  by  multiplying  the 
base  A  B,  supposed  -a66  yards  long,  by  the  perpendicular  C  E^ 
266  yards,  which  w31  produce  174675  square  yards. 

Had  this  figure  been  right-angled -as  Fig.  1%  the  area  pr6duced 
%  the  ftttkipltcaiioii  ol  A  B  by  the  perpendicular  side  A  C» 
meagfkring  4S98  yards,  would  have  been  204130  yards.  In  the 
flame  way  the  square  constructed  upon  A  B  fig.  9,  would  have 
contained  2868  feet  5^  inches  sqaare  measure.  1 

5.  To  find  the  superficial  contents  of  a  rigbt-luied  triangle. 
This  may  be  done  in  various  ways :  1st,  multiply  the  base,  as  A  B 
in  fie.  5,  by  one  half  of  the  perpendicular  altitude  C  Dl  2nd,  or 
multiply  one  half  of  the  base  A  B  into  the  whole  perpendicular : 
3rd,  or  multiply  the  whole  base  by  the  whole  perpendicular,  and 
take  one  half  of  the  product.  Let  the  base  A  B  be  24,  and  the 
perpendicular  C  D  be  32 ;  then  the  calculations  are  as  follow* 


A  BaB24  I  A  B=:12  A  B=24 

CD=32      . 

I  JtX)=16  CD=32.  2)768 

384  rr:  384  =384 

• 

In  these  cases  we  have  supposed  the  perpendicular  to  be  know4 
'by  actual  measurement,  or  by  calculation :  but  as  in  general  thd 
*sides  only  of  triangles  are  given,  and  the  perpendicular  must  be 
•disoovered/  it  will  be  requisite  in  this  place  to  show  how  this  i) 
;perfonned.  It  is  the  property  of  a  pt^rpendicular  upon  any  line  to 
'form  two  equal,  and  consequently  two  right-angles:  the  angles 
^  D  C  and  C  D  B,  in  fig.  5,  are  therefore  right,  and  the  triangles 
Represented  by  those  figures  are  each  divided  by  the  perpendiculars 
*into  two  right-angled  triangles,  D  A  C  and  D  B  C.  It  is  further 
4tie  property  of  a  right-angled  triangle^  that  the  8(|uare  constructed 


SIS  Y0VK6  uj^4  WBitr  ooMFAirioir; 

or  Gompnted  upon  die  h jpothenmM,  is  always  equal  to  ttie  sm  of 
the  squares  constructed  or  conputed  upon  the  base  and  die  per«» 
^ndicular:  consequendy  the  square  of  A  C  is  equal  to  die  sum 
of  the  two  squares  of  A  D  and  D  € :  if  therefore  fionrtiie  square 
of  A  C  we  subtract  the  square  of  ibe  4>a8e'  A  D,  the  remainder  will 
be  the  square  of  tbe  other  side  C  D.  In  bosceles  triangles*  or  diose' 
having  the  angle,  from  which  the  perpendicular  is  let  fiill,  formed 
by  two  e^ual  sides,  as  in  fig.  6,  the  perpendicular  wiH  'ML  precisely 
in  the  middle  of  the  base,  therefore  the  sides  of  the  triangle  bein^ 
given,  A  D  the  half  of  A  B  will  also  be  known :  we  have  dien  only 
to  square  A  C  and  A  D,  and  extract  the  square  root  of  the  difference 
between  them,  which  will  be  the  lensthof  the  perpendicular  C  D, 
with  whicb-to  calculate  die  area  of  uie  triangle.  For  example,  let 
ABbe34,andACandCBbeeacha8:  then  A  D  must  be  IS. 


AD=:lft         CD3CW.29 
19       |AB=tr      IS 

144  Mt.48  mm  of  am 

triairiflt 


S9.ofCD=640  (MiMsGD^ 

46)  240 

600)  IdOO 
1004 


•149)  48600 


This  jMOcess  is  however  amklieiAle  onlv  to  triaulos  in  whick 
the  pexpezidicuUr  is  ^drawn  from  an  angle  formed^  by  two  e^ual 
tides  i  in  all  other  Iriangles,  such  as  that  in  fig.  82,  where  the  sides 
A  €  and  C  B  are  unequal,  and  where  of  course  the  perpendiculat^ 
C  V  will  not  fall  in  the  middle  of  A  B,  but  nearer  to  A  than  to 
;p  in  proportion  ^  A  C  i^  shorter  tban  C  B,  a  different  proceeding 
Is  to  be  adopted.  It  is  a  prcjpe^y  of  all  triangles,  that  if  a  perpen- 
dicul^  be  drawn  to  .any  of  uie  sides  from  the  opposite  angle,  at 
from  .C  to  A  B,  it  i^fl  touch  A  P  .in  the  point  D  in  such  a  way# 
that  the  whole  base  A  B  will  be  tp  the  sum  of  the  two  other  sides, 
A  Ct^-CB,  ^  the  difference  between  the  same  sides,  A  C— C  B,  is 
to  the  difference  between  d^c  portions  or  segments  of  the  bas*^ 
separated  by  the  pei|>endiciakr,  or  A  P— D  B.  Let  A  P  be  .6? 
/eet,  A  C  B2,  C  B  4i&  2  then  state  this  propordon,  as  the  base  A  P 
Ao  tlie  sum  oTdie  #i4^  A  Q^C  9,  to  A  C^C  iB  tp  A  D-P  B; 
thus| 


A  B  :  A  C+C  B  :  :  A  C-C  B  :  A  D^I>B 
m    :     32+45     :  :     32—46     : 
+   46  —32 


It* 


62    :     77  :  :  13    : 

62  :  77  :  :  13  By  t^is  operatioii  we  find  the 

13  difFei-ence  ot  kngib  b^vMn  the 

— — -  segments  of  th^  hiue  A  D  and  D 

62}  1001  (16.146  B,    to  be  16,146  feet.     It  is   • 

62  maxim  in  arifhmetie  MmI  geimetty 

. — >  that,  when  A%  mm  of  any  two  num- 

381  bers  or  quantities  tt-giTen,  and  also 

372  their  differettcey  if  to  half  the  sum 

— «-  we  add  half  the  difference,  we  ob* 

•*0O  tni  Hie  greatest  quantity,  or  if 

02  ilraa  Inlf  the    sum  w^  swbtiact 

—  k^l  the  diffmnee,  we  obtaui  the 
ttO  least 

246  The  half  of  A  9die»  is  31,  and 

the  half  of  diflbrtiMe  just  feaoda 

320  16.146  k  8.0726:  thaaa  t«s»  a** 

no  ded  together  will  ff^vm.  m2b  At 

•— ~  the  greatest  segniemt  I>  B,  oppositit 

10  to  themattst  side  €  B t  orirlfoai 

the  half  of  A  B=:31,  we  tahe  half 
the  diflbruMelbundzS.  0726,  we  have  22.  M76  far  the  least  seg;- 
meM  A  D^  e|»p06ite  to  the  icasi  side  AC. 

The  great  trtangle  A  0  B  ia  now  divided  by  Mm  peiwendiMfaif 
C  D  into  two  triani^es,  W*  riglrt-aqglod,  ACDandb04,of 
which  two  sidtaave  sow  known,  uid  the  tiiird  nay  leidil^belMaidA 

In  the  Ifiangle  A  C  D  we  have  A  C  given  92  feet,  and  A  B  neiw 
IraMitt.om:  bom  thesMaraof  A  C,  subtniet  the  square  of 
A  D,  and  the  square  root  of  the  remoinder,  eKtraolad  as  shewn 
when  treating  of  arithmetic,  will  be  the  perpendicular  or  other 
tide  CD. 

■  ■ 

AC=:32  AD=22.0i76 

32  22.9276 


1146376 
1604026 
468550 

1024.  *    2068476 

626 .  67026626  458660 

CD  468660 


498.32074875  (A. 3288 

4 626.67026626 


42)  -96 
84 


9K 


I 


I 


1 

448)14Sd   ' 
1320 

4402)  10907 

8824   > 

.  44848)  147848 
188029. 


448468)  1341475' 
1388880 


•••2086 

• 

.  HtTUig  thtt»  found  the  perpendicular  C  Df  if  it  lie  multiplieii^ 
ta  in  the  preceding  case,  by  hilfllie  base  A  B  or  81,  the  product 
will  be  the  contents  of  the  triaogk  A  C  B. 

Hie^  same  perpendicular  Perp.  22*3283 

Iroold  hai^  been  found  if^,  |  Base  31 

instead  of  the  triangle-  AC  ■" 

D,'  the  triangle  D  C  B  had  22  3233 

been  empfeyed ;  as  the  rea<»  069  099 

der,  by  a  similar  process  of         -  .  •— _ 

calculation  may  readily  dis*  Square  feet  692.0223 

teren 

*  Whea  the  three  sides  of  a  triangle  are  given,  ^  area  or  siqpe<» 
ficial  contents  may  be  found  by  the  folkming  ariChnietibabopera<! 
tioos.  Add  together  the  three  sides  :  from  the  half  of  thb  sum 
siibttact  each  side  separately  t  multiply  ihis  half  sum  by  one  re^ 
WMMler»  the  prodjUbct  by  another  reauunder,  and  this  second  pni^ 
4ttct  by  the  tliird  remamder :  i^xtract  the  square  root  of  the  last 
(NTodnet,  which  ^ill  be  the  area  of  the  triani^e*  Let  this  1^  dotm 
with  the  triangle  A  C  B^  fig*  89.  ^ 

AC=:32             '   60.6               69.6  60.5    . 

C  Br:45      A  C:=32.        C  3=45.        A  B=:62. 
ABse62  


2)  130 
60.5 


37.5  24.5  7.5 


}  Sum  of  sides  =  60 . 5 
1st  remainder  =37.5 


•   34  75 

486  ^ 
2085 . 

, ^ 

2606.25 
2nd  remainder  r:  24.5 


\ 


N 


jtfBNStlllATlOtf.     . 

13031  26 
10425  00 
52125  0' 


S5) 


63853.125 
Sid  lemainder    zz     7.5 


31026  5625 
446071  875 

476898.4375  ( 

Area 

The  «fca  by  tfiia  .478898 .  4375(692 .  0S49  nearly 

sietiiod  cornea  out  96  •  ^^ 

a  little  greater  thaa  — 

by  the  foni»er»  be«  129)  1188 

cause  in  the  caku*  1 161 

ktion  of  the  leogth  '                       — -— 

•f  the  perpendicu-  1382)  2798 

lar,  a  snail  remain-  2764 
4er  lOM  lost. 
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138402)  844375 

276604 


1384044)  6757100 
5536176 


13840489)  122092400 
124564401 


edb  To  find  die  contents  af  a  trapezium  or  figure  of  four 
vaequal  sides»  such  as.A  C  D  B  in  fig.  13.  Draw  the  diagonal 
A  D,  and  upon  it  let  fiiU  perpendiculars  from  the  opposite  angles 
«1  €  and  B :  take  half  the  sum  of  these  perpendiculars,  and,  muU 
tiplying  it  by  the  diagonal,  the  product  wul  b«  the  area.  The  same 
result,  will  be  drawn  if  the  diagonal  C  B  be  employed,  and  the 
perpendiculara  be  let  fall  upon  it  fiom  the  angles  at  A  and  D.  On 
the,  other  haad«  if  the  four  sides  and  a  diagonal  be  given,  the  area 
of  the  two  triangles  into  which  the  trapezuim  it  divided  may  be 
found  as  in  the  preceding  example*  Let  the  sides  be  A  BsssSl, 
A  C=26,  C.D=2d,  and  D  B=21;  the  diagonal  A  D=32,  the 
peqMndicukr  from  Css  18 . 5,  and  that  firom  fi= 19-,  Thcr  half  of 
these  the  sum  of  these  perpendiculars^  or  18,75  multiplied  hj  the 
diagonal  82  gives  600  for  the  contents  of  the  trapezium.  Again,  if  die 
other  iliagoMi  C  B  be  employed,  its  length  is  38.46,  and  the  per- 
pendiculars from  A  £=  19 . 6  and  from  D  rz  11  •  6 :  half  their  sum  S3 
15*6  nmltf plied  l^  the  diagonal  C  Es=38.46  will  give  699.976, 
agreeing  within  an  extremely  minute  difference  of  the  600  found 
bjf  means  of  the  other  diagomL 


e  •  * 
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WBen  tbe  tx^eiittm  h  xft  such  a  nature,  like  A  C  D  B  fig.  1%  that 
although  tbe  sides  at^  M  Ikiiequal  yet  one  of  them  as  C  D  is 
parallel  to  another  A  B»  the  area  may  be  found  in  a  different  way, 
nrhich  is  this :  add  togeth^The  parallel  sides  C  D = 22  and  A  B = 
34«  and  take  half  th^  sum  w  28  for  the  medium  length  of  the  fiffure 
or.n  r:  take  also  ibk  nearest  disttiiice  between  the  parallel  sides 
5^19.5;  the  product  5tTh('SC^t|uantities  multiplied  together =546 
will  be  the  contents  of  file  trapezium. 

7th*    From  what  has  heHi  s^id  it  will  be  obyious  that,  right- 
lined  figures,  of  whatever  shape  ot  number  of  sides,  may  be  measured 
with  equal  accurai^y  and  fralit;^,  by  dividing  them  into  triangles^ 
by  lines  drawn,  from*  angle   to  angle,  or  to  a  point  assumed  at 
pleasure  ip  tlit  middle  of  each  figure.    Thus  the  irregular  figure^ 
«<brge  >tomht<Ax  or^state^  sho^fn  in  fig.  36,  may  be'  tfanmn  itito 
triangles  by  the  dotted  line's  ifeross  it  from  comer  to  ^oner  F  D»i 
F  C,  F  B,  B  K«  B  I,  I  F«  and  1  G,.  in  which  case  the  number  of 
trian|;les  will  be  always  leu  hv  ttoo  tifan  the  number  of  sides  :  thm 
the  sides  of  fig.  36  are  ten ;  vut  the  trianj^les  are  only  eight.    In 
the  same  way  if  the  field  ra>resented  m  fig.  97«  were  divMed 
into  triangles  by  lines  from  angle  toungle,  their  number  wouM  b^ 
£ve,  because  the  sides  are  seven.    On  the  other  hmd,  if  tbe  fi%um 
be  thrown  into  triai^gleSg  b^y  lines  drawn  to  each  angie^  f»flm  avf 
point  chosen  within  the  figure,  a»  S  in  fig.  37,  the  number  of 
triangles  will  ][>«  always  egu^  to  the  number  of  sides.    The  areas 
of  t^  several  triafi^tes  liowever  constructed  will,  when  added 
together,  show  tbt  CMtel^  of  the  gfveu  field  or  estate.    In  regular 
p<»ygon8  we  have  otily  to  calculate  the  contents  of  one  of  the 
triangles  into  whith^^yma^  be  divided  by  lines  drawn  from  the 
centre*  as   represented  in  bg.  2^  and  30,  and  to  multiply  this 
quantity  by  tne  hutebet  of  triangles  in  the  figure  which  in  this 
lease,  as  has  just  been  said,  is  always  equal  to  the  number  of  sides. 
Or  tiie  perimeter  that  is  the  circumference  of  the  reguhir  polygon 
nlultipiied  by  tbe'faalf  of  ibe  perpendiiSuUr  let  ftll  ftom  the  centre 
upon  a  side,  ^d  the  produdt  willbe  the  contents.    Hsw  ibr 
Jnstahce'let  A  D  E  F  G  B,  lig.  29,  t>e  a  regular  hem^m,  dividefl 
into  six  triangles  by  lines  from  tbe  eeiitre  C:  these  triattglta  nfuM 
be  all  equal,  lor  their  bases  are  the  equal  sides  itf  tbe  hexagon,  lod 
their  otiier  sides  are  ^  many  ttutU  of  the  Baltie  circle.    Let  aIB  tba 
side  of  the  liex^n  be  :ss  lOO  feet;  itbai  tbe^p«»pendicttbR*€  «» 
calculated  as  pointed  out  in  section  five  df  this  subject,  will  be  W.H 
iTeet:  tjie  halfof  this  =  48.$  ttmltiplied  by  the  base  A  Bt:::100, 
gives  433D  square   feet  fdr  the  contents  of  one  triatagie  A  €  B» 
which  agiiin  muitiplted  by  6,  the  biimber  of  trisingtes  in  the  famagoii 
will  give  ^5880  sqtrare  feet  lor  tbe  contetilB  of  tbe  n^bole  %Are» 
Again,  one  side  being  =100  feet,  the  sh  rides,  or  tbe  pevemriter 
of  the  figure  will  be  600  feet,  whicb  bralt^ted  by  dS4l  the  half 
of  the  perpendicular  C  ^,  linM  give  the  tefine  quantity  as  bifci^ 
25980  square  feet:  ^ 

^  These  rulps  are  ^tri<^y  and  geonetrfcally  acClkrate :  but  to  9a\^ 
time  and  trouble  the  following  table  ba^  been  ealcnlateti  by  which 
$hfi  cpotenu  of  yjurious  polygons  may  be  ^ety  ^eedU^  ^eeitaltied. 
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*fke  tubfe  is  med  in  this  tyiy :  square  tbe 
ij^vctt  sid«  of  the  polygon,  utd  mnltiply  it  by 
m  number  pbocd  o^podte  to  the  figure 
expressing  the  sides  ot  the  polygon ;  wlien 
Che  product  wilt  be  the  area  required.  For 
ctatttple,  the  side  of  the  hexagon^  fig.  SI,  is 
lOD  4et,  which  sqaared  will  be  10,<X)0 ;  and 
ddt  agak  multipiied  by  ^.5980762  corre^ 
ponding  to  ^  the  number  of  sides  wffl  give 
S5MO.70S  square  leet  for  the  are4  of  the 
hcsa^n,  as  before  calcnhted. 

Ml.  Swm  observation  of  tttt  Ibregoing  taMe  (he  reader  w9 
percrive  "dial  tfie  ninnber  by  which  the  square  af  the  side  of  ani' 
pol^{on  4s  to  be  maltaplied,  and  eonseqnoitly  thit  the  area  of  tha 
Mfygoa  Witt  increase  proportionably  to  ihe  number  of  Its  siAm.* 
Imn  the  same  observation  it  will  also  he  evident  that  thtt  Areatf 
of  T«galar  polyfatts  described  within  the  aame  ch*^  omssI  likewise 
inertase  as  Ae  number  of  their  sides  is  augmented.  FallowiMf 
wtp  tMs  idea  it  wifi  be  phinthat  the  nearer  any  polygon  approachea 
^  a  circle^  which  can  happto  only  by  a  continual  increase  in  Iba 
number  ofits  sides,  the  greater  arast  l>e  its  area ;  andconseqtieflttl^ 
ffaat  the  i?ircie  itself  must  be  sdways  mater  than  any  figure,  of 
however  matty  sides  it  may  be  supposed  to  consist,  inscribed  wifthi 
it  It  is  tme  that  mechanicaHy,  by  means  of  a  piece  of  cord»  w« 
aan  measure  fte  drcmnferenee  of  a  circular  piece  of  timber :  but 
fli  geometry  we  tan  consider  the  distance  fmtsk  one  point  to  another^ 
however  muiate,  and  even  unperceptible  by  our  senses/  as  measurei 
in  a  straight  line.  Hence  the  geometrician  can  consider  the  cirela 
<mly  as  a  regtdar  polygon  of  an  infinite^  that  is  an  unlhniled 
aumber  of  sides.  Suppose  a  poiyaon  of  one  thousand  sides  te  btf 
4rawn  withm  a  circle  of  five  inches  diameter ;  the  sides  wouM 
^certainly  he  impereeptiUe  to  the  sharpest  eye,  but  they  are  not  on 
that  account  the  less  real :  if  from  the  extremities  of  a  side  lines 
were  drawn  to  the  centre  of  th^  circle  containing  the  polygon* 
these  with  the  side  wojdd  constitute  a  triangle,  as  in  die  hexagon 
fig.  29,  and  the  octagon  fig.  M):  but  the  base  of  this  triangle, 
which  is  the  side  of  the  j^lygon  would,  m  the  instance  supposed* 
h^gn  so  small  a  proportion  to  the  sides^  that  the  perpendicular 
dnwn  from  the  centre  to  its  middle  pointmiglit  be  considered  aa 
equal  to  either  of  the  sides,  that  is  to  the  radias  of  the  circle.  But 
it  was  before  shown  that  the  contents  of  all  regular  polygons  are 
the  product  of  their  peremiter  or  circuroference  multqplieo  by  hnf 
their  perpendicular:  consequently  the  contents  of  a  circle  are  the 
product  of  the  dt^umiference  multiplied  by  half  the  radius,  that  is 


J 
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to  say  by  one^faorlh'  ptrt  of  ttic  dianeten  or  of  hfH  the  cirem^ 
fereiice  t>y  btlf  tbe  di«meter»  or  of  tht  whole  diameter  by  o|ie 
fcarth  of  the  circumference.    But  as  the  eircie  which  incloses  • 
fmlygon  4f  however  treat  a  itfultitude  of  sides  must  always  be 
greater  than  that  pMygon,  the  area  found  by  these  operations 
must  always  be  something  less  than  the' truth. 
.^7o Meeitain  the  propmtion  between  ^tfae  radius  or  the  dianiiter 
if  ftetrek  and  its  circum&reiice,  the  efforts  of  ingejiious  men  were 
•eaily  direottd.    Archimedies  the  celebrated  geometrician  o£ 
in  Sicily,  who  was  bomabout  280  years  before  our  Saviour,', 
that  if  the  diameter  of  m  circle  were  7  feet  the  circnm* 
WMUke very  nearly  22  feet :  so  that  to  ascertain  the  circumference^ 
€f  aay  cither  cinJe,  as  one  of  25  feet  diameter^  it  would  only  be- 
imocvsary  to  solve  this  proportion,  as  7  to  22,  so  26  to  a  fourth. 
jpWfWMrtiunal,  namely  78.57-    This  rule  will  answer  with  sufficient 
jmxmntoyt  m  a  rough  way,  in  cirdes  of  small  diameter :  but  if  the 
diameter  were  8009  feet,  the  circumference  calculated  iii  this  way. 
i^uld  be  one  foot  more  than  it  ought  to  be,  ihkt  is  2514  instead* 
^  2519  feet*  Anot|ier  proportion  nmcfa  nearer  to  the  truth  was  Dub- 
Kshed  by  a  Gemm^i  geometrician^  Adrian  Metius,  which  is,  Ihat  ii  thek 
iKaiiieter  be  119  the  oircumference  will  be  355 :  a  proportion  so  near, 
flthongh  ipore  than  the  truth,  that  if  the  diameter  of  a  circle  were 
one  muli^-of  feet,  nearly  190  English  miles,  the  iurcumferexu^e 
would  exeeed  the  truth  by  only  3  inches.    The  proportion  subsist* 
il|g  betwoen  the  diameter  and  the  circumference  ot  all  circles  has 
however  been  ascertained  with  the  closest  approach,  to  absolute 
accuracy  to  be  this,  that  if  .the  diameter  of  a  circle  be  1  inch* 
feot,  yard,  mile,  &c.  the  circumference  will  be  3.1415920535808, 
w  in  common  practice  as  1  to  3.14159.    This  calculation  waa 
C9arie4^  on,  by  long  and  incessant  labour,  to  many  places   of 
decimals,  without  ever  obtaining  a  conclusiou  without  a  remainder, 
and  consequently  without  arriving  at  alsolute  arithmetical  certainty^ 
by  the  eminent  Dutch  geometrician  Fan  Kculeu  of  Leyden ;  and  aa 
a  memorial  of  his  perseverance  and  ingeuuity,  the  result  of  his 
aasiduoufi  toil  was  engraved  on  his  tomb. 

Having  thus  briefly  eaplained  the  nature  of  the  circle,  we  may 
pn>Geed  to  give  some  instances  of  the  method  of  computiif  its 
f«pei£ciat  contents,     ^ 

The  radius  with  which  a  oircle  is  described  is  15  feet,  required 
its  circumference  and  contents. 

feet 

Badiu5z=^15 

2 

1   ;  3.14159::  Diameter s=;ao  ^ 

30  . 


'  i  circumference  ?=i  47 .  12365 

Ciirumferenee  94.2477*         |  diameter         c=;  15 


area  ,  ^  706.85775  tq.  ft. 
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dnsfi  CSieliliil  xsiM-MOn  :  or  that:  eimiflif.^MiMTT 

471288&  4)  96sn.4na 

6597889 


i««««M* 


•reft  9M.8475 


Ai«a     *  706.85775 


When  the  circumfeieoice  of  a  eurele  is  ^^tn  tfae  propartkNi  is 
reversed  and  the  giveacireumleBeBMB  is  aivMed  by  tke  standng 
number  8. 14i:>9.  Kequired  the  diameter,  the  ladfais,  and  Ifav  boutrale 
•fa  circular  plot  of  ^rasa,  meuuriiig  in  cifcumfereBi^e  859yafdf. 

8.14159)  856.00000  (772.473  yards  diameter 
^  6^  318 


136.2365  =  radius 


«7  6820 

219  9118  I  diam.      =^    136.2365 

|eircumf.  =  428 
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7  77070 

6  28818  *  1089  v8920 

2724  780 

1  487520  64494  60 

I  256636  -^ 


Ji^— -  area  68809.2990 

2966iB40 
2199113 


1097279 
942477 

154793 


The  circumference  of  tlie  globe  of  the  earth/  like  every  other 
circle,  is  divided  into  360  degrees.  The  earth  not  bebg  a  perfect 
,  sphere,  bat  ereater  in  circumference  from  east  to  west,  than  from 
north  to  sou&,  this  greatest  circumference  is  computed  to  be  about 
24,980  English  miles,  eonsequently  each  deme  will  contain  69^ 
English  miles.  The  diameter  of  thb  greatest  circuit,  which  is  at 
the  equator,  equally  distant  frola  bodi  pries,  will  thetefore,  by  the  . 
rule  here  given,  be  788^ .  49  miles,  the  quotiettt  of  the  ciro«mfer« 

{ace  24980  divided  by  8 .  14159  i  and  this  diameter  multiplied 
J  one  fourth  of  the  dreuniAsfence,  or  by  0282.6,  will  give 
49457941 .  426  square  miks  for  the  superiicM  contents  of  a  circle 
eqial  to  that  which  would  be  eihibited,  if  the  earth  were  cut  iator 
two.  equal  portions,  by  a  plane  passing  through  the  equator  and 
the  centre  of  the  globe. 

9th.    In  spealMOg  of  the  aalue  of  the  airde  it  wasr  observed 
thatt  any  poiHion  of  a  circle  aa  S  C  B  in  %.  14^  cattpriheudedt 
^flivfeK  tbe jveh  S  9»j*4  the  tM  ^diiS  0.894  B €» la  oalkd  ai 
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Heter^  as  being  rut  into  ttB>  body  of  Ibe  didt.  Tbearobo/tMi 
oector  bet^g  dciCftbed  by  the  sftme  mditis  witli  tbe  eirole  itself, 
it  i»  evident  that  its  area  mast  bear  I&  Aat  of  the  whole  circle 
Alt  preciie  proportion  which  the  arckS  B  bears  to  the  whole  cir- 
cuiawronce  B  O  K  A  H  S.  Let  the  aich  S  B  contain  45  degrees 
ofacMl^,  whose  idiole  circumferenee  aeatufes  856  yards.  What 
will  be  the  contents  of  the  sector  S  C  B?  1a  the  fovegoing  article 
it  was  found  that  the  diameter  of  such  a  circle  would  be  272 .473 
yardsy  and  coateqitcntly  the  radius,  as  C  B  and  C  S  136.2S65 
jairda ;  and  therefove,  that  the  area  would  be  68309 .  222  square 
ynnb.  *  We  kaire  then  this  praporiioi^  as  the  urilole  eircMnfareHce 
of  the  circle=:330o  to  ils  area,  so  is  the  atch  S  B=46o  to  th6 
area  of  the  sector. 


Dcg. 
360 


Sq,  yards       Deg< 
68309.222:   ;  46 
45 


291546  110 
2332363  88 


Sector, 


36|a)  2623914.9910(7288.65273 
262  Sq.  yards. 
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73 
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289 
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99 
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*234 
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216 

252 

189 

180 
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Again,  as  46»  are  one 
cighUi  part  of  310^,  we 
mnj  take  at  once  the 
eiclith  part  of  the  area 
of  the  circle  for  that  of 
Ae  sector,  which  will 

KB  the  same  answer  at 
ore. 

8)68309.222 


S«itorr:72S8. 66275 


99 


•  •  • 


Again,  as  by  multiplying  half  the  cirenaiference  into  half  the' 
diiu»eter,  we  obtain  the  area  of  a  circle^  so  by  mnltipiying  half 
the  arch  of  the  sector  into  the  vadius,  we  obtain  ike  area  of  that 
portion  of  the  circle.  But  the  circunidfereiiGe  of  the  eitcle  being 
given  866  yards,  the  arch  of  45^  most  measom  }  or  107  yards, 
irineh  muitMied  by  half  the  radi«S2r:08 .  11025  wfll  give,  as  in  %ie 
tmo  preceding  operations^  7288»6M75  square  yards  for  ttie  area 
of  the  sector.  •        ■  ' 

16th.  A  segment  of  a  elrole,  H  was  formeriy  staled^  is  a  per- 
tfcm  of  a  cifeie  cut  off  1^  a  chord  or  right  Ibie  jotahig  the  two  ex* 
tieauliss  of  tany^ardh^  n«%  hi4g.  14,  tk  fioeAHJoiniBg  A* 
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tike  extremities  df  the  arch  or  quadrant  A  Z  H,  cuts  off  a  portion  of 
the  circl<^  or  the  segment  A  Z  H.  If  from  the  extremities  A  and 
H,  lines  be  drawn  to  the  centre  as  A  C  and  H  C,  then  wilt  tb« 
figure  A  C  H'Z  be  a  sector  of  the  circle.  But  the  line  A  H,  form- 
ifag  the  segment,  also  cuts  off  a  portion  of  the  sector,  leaving 
the  triangle  H  A  C.  If  therefore,  we  find  the  contents  of  the 
whole  sector  A  2^  H  C,  and  from  it  subtract  the  contents  of  the 
triaagle  H  A  C,  the  remainder  must  be  the  contents  of  the  given 
segment  A  Z  H.  I^et  A  Z  H  C  be  a  quadrantal  sector,  and  con* 
sequently  the  fourth  part  of  a  circle  of  which  the  circumference 
is  314. 169  feet;  the  arch  A  Z  Hof90<' will  then  contain  78.  5S976 
feet,  and  each  radius  C  A  or  C  H  will  be  60  feet.  In  this  case 
die  area  of  the  whole  circle  Will  be  7853 .  975,  and  that  of  the 
qnadrantal  sector/ 1963 .  49375  square  feet.  The  triangle  A  H  C 
being  right-angled  at  C,  and  the  base  and  perpendicular  A  C  and 
C  H  being  each  50  feet,  60  multiplied  by  26=:  1260  feet,  are  the 
contents  of  tJM  triangle^  which,  subtracted  from  the  contents  of 
the  whole  sector,  will  leave  719.49376  square  feet  for  the  con* 
tents  of  the  segment  A  H  Z  required  to  be  measured. 

11.  To  measure  the  area  of  an  oval  or  ellipse,  such  as  in  fig. 
15  and  16.  Multiply  the  longer  by  the  shorter  axis,  and  extract 
the  square  root  of  the  prod^tt,  which  will  be  the  diameter  of  a  circle 
equal  in  area  to  the  giv^  ellipse.  For  instance,  let  A  H  C  L  B  D 
be  an  ellipse  of  which  the  longer  or  transverse  axis  A  B  measures 
d6  inches,  and  tjie  shorter  or  conjugate  axis  C  D  measures  26 
inches:  the  contents  in  square  inches  of  the  ellipse  are  required. 

AB2M      s  3.14169 

C  D:r26  Diameter  =:30 .  694 


210  1266036 

72  2827431 

•^  Diameter  1  670796 

936  (80.694  94  24770 

9  •  


606)  3600  Circam£  =96. 11^^0446. 

3025  i  Diam.  =s  7.6486 

ft 

6109)  67606  48066902230 

64981  76891043568 

61X84)  261900  38446621784 

244536  67668282676 


t  • 


7364  67279668122 


*     Area  of  circle  eqnal  to  ellipse       =736.126438412310 

Hence  it  fbUows,  that  the  area  of  an  ovri  or  ellipse  is  always  one 

half  of  the  iiim  <yf  two  circles  described  upon  its  greater  and  less  axis. 

12.    To  find  the  superficial  contents  of  a  perfect  s|Aere  or 
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diameter ;  because  the  sur&ce  of  a  globe  is  always  equal  16  firar  tim^ 
the  contents  of  a  circle  of  the  same  diameter.  In  article  8,  the  areft 
of  a  circle  whose  diameter  is  equal  to  that  of  this  earth,  suppoBing 
it  a  perfect  spher^,  that  is  equally  circular  in  every  direction,  wonM 
be  49457941 .425  square  English  miles:  if  this  be  multiplied  by  4^ 
we  obtain  the  number  of  square  English  miles  contained  in  the  whole 
surface  of  the  earth,  supposing  it  regular  and  even,  ^=19788l7tt .  7 : 
equal  to  the  product  of  the  whole  circumference  24000  mileS|  muk 
tiplied  by  the  diameter  7935 .  49  miles. 

IL    Mensu&ation  of  Solids^ 

By  a  solid  body  we  understand,  not  the  impenetrability  or  hatdi^ 
ness  of  any  substance,  but  a  body  capable  of  measurement  is  iengtii^ 
breadth,  and  thickness,  height  or  depth.  Thus  we  speak  of  tfai 
solid  contents  not  only  of  a  block  of  stone,  or  a  log  oi  maboganyv 
but  of  a  pond  of  water,  and  of  the  air  in  a  chamber,  estimated  by 
the  above  three  dimensions.  As  a  square  of  some  determinate 
magnitude  is  the  measure  of  surfitces^  so  a  cube  is  the  measure  df 
all  solids.  If  we  draw  a  square  each  side  of  which  is  an  inch,  we 
form  a  square  inch ;  and  if  upon  this  surface  we  raise  a  solid  body 
with  perpendicular  sides,  and  an  inch  in  height,  we  have  a  solid 
inch.  Were  a  pair  of  dice  to  be  made  an  inch  long  every  way^ 
they  would  be  perfect  examples  oif  solid  inches.  If  a  sqnarc  sur^^ 
face  measured  one  foot  or  12  inches  each  side,  by  multiplying  th^ 
one  into  the  other,  we  obtain  one  square  foot  pr.  144  square  iaehes ; 
and  if  on  this  surfece  a  cube  were  erected  also  one  foot  or  12  inches 
in  height,  by  multiplying  the  square  surface  by  tile  height,  we 
should  obtain  one  solid  fiH>t  or  172$  solid  inches. 

1.    To  find  the  solid  contents  of  a  cube  of  which  each  side 
measures  6  feet  or  72  inches. 

Ft.  In*  Inches  . 

$ide=6  72     Inches  b  1  footcilTtB 

6  72  Cubic  feet=  216 


Sqttarer=36  144  103^ 

e  504  1728 


Cube~216  6184 


3450 


72       Cubec:&7824a 


1036» 
96288 


Cf«l^e=i973246 

9.  A  solid  body  may  have  itv  breadtk  atd  heigte  «q«ri ;  but 
if  its  length  be  either  greater  or  lest  than  theM»  liceMes  to  be  h 
cube,  and  is  termed  a  pmutkhpiptd  z  aad  its  soUd  contents  arc 
iMMMi  by  muhipiyiiiip  tka  au&ce  of  «ne  tad  b|  Urn  iemfMt  of  lk» 
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¥8ijr«  Tliiis  a  log  M  mahogany  properly  squared^  is  in  breadtb 
and  depth  3S^  iaolM,  and  in  kngtti  24|  feet ;  how  many  solid  feet 
Idoet  it  contain? 

Inches  Feet 

Breaddi=33. 6  Length=:24. 25 

Depth=:33.6  12 

16  75  Inches  2&r  •  • 

100  5 
1005 


Endr:1122.25 
291 

Inches  12      

12        1122  25 

101002  5 

144    224455 
12    .  feet  solid. 


•  "■ 


1728)  326579.75  (188.99 
1728 

15377 


13824 
15589 
.  13824 

•17157 
15552 

16055 
16552 

^111    ■  ■ 

••503 

/ 

If  the  solid  body  be  formed  by  four  unequal  ^ides»  the  area  of 
its  end  or  of  a  section  across  it,  must  be  found  as  directed  in 
article  6;  and  that  multiplied  by  the  length  will  give  the  solid 
contents. 

3«  When  the  end  of  a  regular  solid  body  is  a  triangle,  or  whei| 
h  contains  any  number  of  sides  more  than  four^  as  a  pentagon,  an 
octagon,  &c,  it  is  not  called  a  parallelopiped,  but  a  prism :  and 
its  solid  contents  are  found  as  before,  by  finding  the  area  of  its 
end  or  base,  and  multiplying  it  by  its  length  or  height.  Thus,  a , 
regular  prism  of  eight  equal  sides,  each  12  inches,  is  in  length  36 
feet,  how  many  solid  feet  does  it  contain  ?  The  side  12  squared  is 
144,  whichj  multiplied  by  the  number  opposite  to  8,  the  number 
of  sides  in  the  table  at  the  end,  art.  7,  gives  for  the  area  of  the 
octagonal  end  685 .  29  inches ;  and  this  quantity  multiplied  by  tfaa 
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Vtn^th  85  feet  or  432  inches,  give^  $00906  •  IRft  ttolid  indkes,  idndi 
divided  by  172^  the  solid  ioches  in  a  foot  cube  are  equal  1o  173 
feet,  and  ^425  inches  solid. 

4«  A  cylinder  is  a  regular  solid  on  ^  circular  base  and  of  the 
same  diameter  throughout,  such  as  a  roller  for  a  garden  or  a  field. 
It  was  before  said,  art.  8.  that  a  circle  is  in  geometry  considered 
as  a  polygon  of  an  infinite  number  of  sides,  consequently  a  cylinder 
can  ne  considered  only  as  a  prism  of  an  infinite  number  of  sides, 
Tq  find  the  solid  contents  therefore  of  a  cylinder  we  multiply  the 
area  of  the  circular  end  or  base  by  the  length,  and  the  product  is 
the  solid  contents  required.  The  diameter  of  a  stone  roller  for  a 
garden  is  17 i  inches,  and  its  kngth  is  4  feet  9  inches;  what  is 
Its  solid  content! 

3.1415d        circle  =  54.997825 

Diam«      =17.5        ^  diameter  =:         4.^75 

» — r- 

16  70795  274  989125 

219  9113  PB49  84776 

314  159  16499  3476 


Cir.= 54.97782^ 


219991  300 
240.615484375  area  of  end, 

•         •  J 

67 


1684  308390626 
120^0  77421875 


.  feet  13715.082609375  solid  contents. 

6.    If  npoi|  a  circular  base  a  figure  be  constructed  drawing 
regularly  to  a  point,  it  becomes  a  cane,  such  as  a  sugar-loaf;  but- 
when  the  base  is  of  any  oth^r  shape,  or  of  any  limited  number  of 
fides,  the  figure  ceases  to  be  ft  cqne,  and  is  termed  a  pyramid. 
The  celebrated  pyramids  of  Egypt  are   enormous  edifices,  con^i. 
slructed  on  square  or  at  least  rectangular  bases,  $md  parried  up 
with  four  regularly  slopii^g  sides  meeting  in  a  very  small  level  space, 
appearing  to  t)ie  eye  at  a  distance  as  a  point,  at  the  top.    It  nay 
l4  sh»>wn,  even  mechanically  that  three  square  pyramids,  a|4  of 
equal  bases  and  altitudes,  may  be  exactly  formed  out  of  one  square 
parallelopiped :  consequently  the  pyraniid  must  be  one  third  part 
of  the  parallelopiped  of  the  same  base  and  height.    From  the 
relation  between  the   pyramid   and    tlie   cone,  it  may  also  be , 
proved  that  a  cone  is  one  third  part  of  a  cylinder  ^f  the  same 
nase  and  height.    To  find  the  solid  contents  of  a  pyramid,  there- 
fore, or  a  cone  we  have  only  tp  calculate  the  contents  of  a  parall^o- 
piped  or  a  cylinder  of  equal  base  and  altitude  with  the  pyramid 
and  cone,  and  to  take  their  third  part  for  Ihe  solid  contents 
reouired. 

The  greatest  of  the  Egyptian  pyramids    is    described  HS  of 
different  dimensions  hy  different  travellers:  but  taking  th^mcdi^i^ 
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ef  these  TariousaceoQiits,  ve  may  suppose  it  to  stand  upon  a  square 
base  of  700  feet  each  side ;  and  the  inclined  side  being  of  the  same 
extent,  the  perpendicular  altitude  of  the  pyramid  (found  as  shown 
mart.  6  of  mens,  of  surfaces)  will  be  606  feet.  The  superficial 
area  of  the  square  base  700  feet  a  side  is  490,000  feet,  which 
nultipiied  by  one  third  of  the  altitude,  or  202  will  give  98,000,OOQ 
-solid  feet  for  the  contents  of  the  great  pyramid. 

Had  a  cone  been  erected  on  the  same  ground,  of  a  diameter  equal 
to  the  side  of  the  pyramid,  and  of  the  same  altitude,  its  contents  or 
solidity  would  have  been  77,738,644. S5  feet.  Tor  the  area  of 
.the  circular  base  of  700  feet  diameter  (found  as  shown  in  art.  8 
of  mens»  of  surfaces)  is  384,844.775  square  feet,  which  multiplied 
by  202  the  third  of  the  perpendicular  altitude  of  the  cone,  will 
give  the  above  number  o€  feet  solid  for  its  contents; 

A  frustum  signifies  a  portion  of  a  cone  or  a  pyramid  cut  off 
parallel  to  the  base.    Suppose  a  loaf  of  sugar,  which  may  be  con- 
sidered as  a  regular  cone,  were  in  diateeter  at  the  base  Oj  inches, 
and  in  perpendicular  altitude '21  inches:  let  it  be  cut  across  in 
the  middle  of  it's  height  parallel  to  the  base :  required  the  solid 
contents  of.tlie  whole  loaf,  aud  of  each  of  the  portions  into  which 
it  is  divided  ?    The  area  of  the  base  of  the  loaf  9}  inches  in 
diameter  is  70.88  square  inches,  which  multiplied  by  oil^  third  of 
the  height  or  7  will  give  496  Ad  solid  inches  for  the  contents  of  tlie 
whole  loaf.     Again,  if  a  regular  cone  or  pyramid  be  cut  in  the 
middle  of  its  length  by  a  plane  parallel  to  the  base,  the  diameter  of 
this  section  will  be  exactly  one  half  of  that  of  the  base :  the  diameter 
of  the  section  in  this  case  will  ^therefore  be  4|  inches,  and  the 
area  of  the  section,  which  is  the  base  of  the  small  cone  cut  off, 
will  be  17.72  inches,  which  multiplied  by  one  third  of  the  height 
of  this  little  cone  (which  is  one  half  of  that  of  the  large  cone)  or 
8.5  will  give  62.02  solid  inches  for  its  contents.    This  quantity 
subtracted   from   the   whole    loaf  406.16  inches,  leaves  434.14 
solid  inches  tor  the  contents  of  the  frustum  of  the  cone^next  fo  the 
base.    These  operations  will  be  more  intelligible  by  a  reference 
to  fig.  6,  where  A  C  B  nfay  represent  a  regular  cone  standing  on 
its  base  A  B:  the  dotted  line  C  D.shows  its  perpendicular  altitude^ 
and  a  h  the  section  across  parallel  to  the  base  through  the  middle 
of  the  altitude :  a  C  6  is  the  small  cone  towards  the  top,  vi  hich 
being  taken  from  the  great  cone  A  C  B,  leaves  the  frustum  (that  is 
th(  piece  broken  off)  A  a  6  B. 

6.  To  find  the  solid  contents  of  a  sphere  or  globe.  As  the 
circumference  of  a  circle  is  considered  to  be  a  polygon  of  an 
indefinite  nuiiiber  of  sides,  (art  ^  of  mens,  of  surf.)  so  tbe  external 
surface  of  ^  sphere  or  globe  may  be  considered  as  composed  of 
^n  indefinite  number  of  planes,  each  forming  the  base  of  a  pyramid 
the  altitude  of  which  U  tpe  radips  or  ha}f  the  diameter  of  the  globe. 
Now  the  solid  contents  of  each  pyramid  being  the  product  of  the 
'  area  of  its  base  multiplied  by  one  third  of  its  altitude^  the  total 
amount  of  aU  these  little  pyramids  must  be  the  product  of  all  their 
bases  multiplied  by  one  third  of  their  height;  or  in  other  wotds 
the  solid  conteats  of  a  globe  must  be  the  product  of  its  surface 
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multiplied  inr  #iie  tlwtd  of  ita  radiHS,  or  one  sixth  of  its  diaavefen 
$uppoMagIobe  or  bail  37.7  inches  in  cuxumferenee :  requiredl 
its  solid  contents*  Agreeably  to  the  directions  formerly  gtftn 
(art.  B»  and  12  of  mens,  of  surf.)  find  the  area  of  the  external 
surface  of  the  ball  452.4  square  inches.  This  quantity  multiplied 
Vy  one  third  of  the  radius,  or  one  sixth  of  the  diameter  2  gives 
^)04.B  inches  for  the  solid  contents  of  a  ball  of  12  inches  diameter. 
A  cylinder  of  the  same  dimensions  (art.  4)  would  contain  1357.2 
solid  inches  ;  and  a  cube  (art.  1)  would  contain  172B  solid  inches. 
N.  B.  The  following  general  rule  will  be  of  use  in  calculating^ 
both  the  superficial  and  the  solid  contents  of  bodies  of  the  same 
form,'  but  of  different  dimensions.  The  iuperfidai  contents  are  in 
proportion  as  the  squares  of  the  komologous,  that  is  tlie  correspond- 
ing parts ;  and  the  solid  contents  are  in  proportion  as  Ihe  cubes  of 
the  same  homologous  parts.  Thus  let  there  be  two  square  figures^ 
the  side  of  the  first  being  12  and  the  side  of  the  other  15 :  the 
superficial  contents  of  the  first  (art.  1,  mens  of  surf.)  will  be  144, 
and  the  contents  of  the  second  225  :  but  these  quantities  are  also 
the  squares  of  tlie  homologous  or  corresponding  parts,  that  is  of 
tlie  slides  of  the  given  figures.  Again,  instead  of  twp  squares  let 
us  take  two  circles,  the  first  12  inches  in  diameter  and  the  second 
15.  The  area  of  the  first  will  be  113.1  mches,  and  that  of  the 
second  176.7144;  quantities  which  bear  to  each  other  the  same 
proportion  that  144  the  square  of  12  the  diameter  of  the  first 
circle  bears  to  225  the  square  of  15  the  diameter  of  the  second 
circle. 


Sq.  12    Sq.  15      Area 

144  :  225  ::  ii3.i 

113.1 


565  5 
2262 
2262 


area 


144)  25447.5  (176.7 
144 


1104 

1008 

•067 
864 


The  reader,  for  his 
own  satisfaction  may 
calculate  the  superfi* 
cial  areas  of  any  other 
regular  figures,  and 
he  will  find  that'tibey 
are  to  one  another 
constantly  in  the  pro* 
portion  of  the  squareM 
of  tlieir  correspond-, 
ing  parts,  sides,  dia« 
meters,  Sic. 


1035 
1008 
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In  the  same  way  the  solid  contents  of  a  sphere  of  12  inches 
diameter  being,  as  above  founds  904.8  inches,  the  solid  conte^ta 


r 
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•f  inddi^r  iphere  6f  15  inches  diameter  will  be  1967.144;  qwni*- 
tides  bearing  tile  oae  t»  tiie  otiier  the  same  praporticm  that  die 
«ii&e  of  the  one  diameter  or  circumference  b^irs  to  the  aibt  of  tlte 
#ther  diameter  or  circumference. 

IIL    Meabvrsmknt* 

The  preceding  rales  and  exampiei  ahow  the  method  of  cdeuliftiiig 
the  superficial  and  solid  contents  of  various  bodies  regular  and 
irregular:  but  in  the  application  of  these  directions  to  the  business 
of  ordinary  Rfe,  various  practices  are  followed,  adapted  to  tha 
several  kinds  of  bodies  or  works  to  be  measured  end  vaUied. 

The  most  common  kinds  of  work  done  by  artifi^^rs  may  be 
arranged  under  tiiese  heads,  viz.  1«  BricldayeTS,  2.  Carpenters 
and  JoinerSy  3*  Glaziers,  4*  Masons,  6.  Painters,  6.  Paviors, 
7.  Plasterers,  8.  Plumbers,  9.  Sawyers,  10,  Slaters  and  Tilers. 
These  different  Mrts  of  work  are  measured  and  valued  in  differeqa 
ways :  Bricklayer's  work  is  measured  by  the  sipare  tod  oi  16^  feet, 
equal  to  272^  square  feet : — Carpenter's,  such  as  flooring,  par- 
titioning, roofing,  also  tiler's,  by  the  square  of  IC^  ftet  a  side,  or 
100  feet,  called  a  square : — Glazier's  and  Mason's  fiat  work  by  the 
square  foot: — ^P^dnter's,  Pavior's,  Plasterer's,  by  the  ^square  ^'ard 
containing  8  square  feet:-^Plumber^s  work  is  usmdly  computed  by 
the  weigm  of  lead  employed. — 

1.  BricUayer'e  woik«  T%is  is  computed  on  &e  supposition  thsA 
the  wall  is  one  bmk  and  a  half  in  thicknesa ;  and  when  it  is  more 
^r  less  so.  the  thickness  must  be  reduced  to  l|ie  brick  and  halC 
Thus  if  tne  tvoli  be  Of  the  thicliness  of  three  Iraieks,  one  half  of 
the  measurensent  wfll  give  the  quantity  of  work ;  <»»  the  other  hand, 
if  the  wall  be  only  one  brick  in  thickness,  then  one  half  more  thaa 
the  measurement  must  be  added  to  make  up  (he  true  qjuantity. 
The  usual  W^EQr  in  measuring  bricklayer's  wock»  '^  4o  take  the  half 
of  the  measurement  round  die  middle  of  the  outside,  and  half' the 
round  ontbeteide,  which  added  together  give  the  true  dimensions 
including  te  thsckness  of  the  vrall.  When  the  height  of  the  wall 
is  unequal,  take  the  different  heights,  add  tfa^m  together,  and 
divide  the  sum  by  the  number  of.  heights  taken ;  the  quotient  will 
give  the  medium  height.  It  must  be  remembered  however,  that 
Sbis  method  ia- liable  to  great  error,  unle«»  wlieit  the  different 
heights  are  so  balanced  tkst  the  excess  in  one  part  may  exactly 
make  up  for  the  defect  in  another.  A  chimney  standing  by  itsd^ 
without  any  par  ^  wad  adjoining,  is  measured  by  taking  its  girth  for 
the  breadm,  and  the  height  of  the  story  for  its  length  :  but  if  the 
chimney  stand  against  a  wall  you  must  measure  round  it  only  from 
wall  to  wall,  for  the  breadth.  Shales  of  chimneys  rising  above  the 
roof  are  girt  about  for  the  breadth,  if  tbey  be  only  4  inches  thick 
they  are  reckoned  as  a  bnek|«fid  if  d  inches,  as  brick  and  half,  on 
account  of  the  scaffolding  aad  plastering.  A  deduction  is  made 
for  materials  only,  and  not  for  labour,  for  doors,  windows,  niches, 
&c. ;  and  allowances  are  granted  to  the  workman  for  returns  or 
angles  of  walls,  for  feathered  KaUes,  oman^ents,  &o.    The  rod  of 
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brickwork  strictly  contains  90|  square  yards^  or  ft7fil  square  ftift  ? 
but  ia  practice  Jt  is  customary  to  count  only  272  feet  in  tbe  rod« 
To  compute  the  quantity  of  bricklayer's  work,  multiply  the  super- 
ficial feet  in  the  wall  by  the  number  of  half-bricks  in  the  tlttcknes^ 
and  divide  the  product  by  3 ;  the  quotient  is  the  eontenta 
required. 

Example  1.    How  many  rods  of  brickwork  in  a  wall  125  feet 
'9  inches  long»  by  22  feet  8  inches  high^  and  3}  bricks  thick. 


By  Duodecimals 

Ft.    In. 
Length  125    6 
Height     22    8 


2750 
83 
11 


4 
4 


2844     8 
Half-brickfr     7 


3)  19912    8 


6837 

272  S    12 

12 


R.    Y.    F. 


By  Decimals 

Feet 
Length  126.5 
Height  22.86 

75  30 
753  0 
2510 
2510 

2843.838  , 
7 

3)  19906.810  (I 

Rods 

372«25)  6635.603  (24.37ai 
5445  0 


8267)  79651  (24  U  4j| 
6534 

14311 
13068 


108)  1243  (11 
108- 

163 

108 

12)  65  (4 
48 


24.8732 
27^.25 

54450 
81676 
190575 
81675 

B)   101.603700 

11  ^782 
9 


1190  60 
1089  00 

101  603 
81  676 

•••■^■■■■■^^■^ 

19  9280 
19  0576 

'•  87050 
81676 
■ji    ■' 
68760 

R.  Y.  P. 
94  11  2| 


2.5038 


fc«N9l7ttAtidifi  ^6 

isU  by  ^twdhdnaU  the  length  Vta4ii  ^n.  inidtMled 

^y  nft.  Sin.  give  1844ft.  9im.  for  nhe  snpe^fldal  contents'  or  tke 
wall,  yvtAch  multipliecl  by  ir  the  half«bribks  in^e  thickaesd^  anil  the 
product  divided  b;  3  the  hadf^brickft  in  tile  stanAird  tbi<3kttess  of 
ivall  Ij  brick,. the  quotient  0687-j^  solid  feet,  gives  ^e  conlet^tsof 
the  wail  in  standard  bricklayer^s  ^Usasure.  'IRiis  quttntity  multiplied 
l»y  19  to  take  in  the  nmainder  7,  and  dtvided4>y  C26V  the  produ<?t 
of  reducing  the  solid  feet  in  a  rod;  VH\y  by  V%  ^iil  |ive  Sk  uods : 
and  the  remainder  divided  by  108  the  tweltlh  part  of  a  foot  in  a 
square  yard  or  9  feet,  will  quote  11  yards :  and  the  remainder 
divided  by  12,  will  give  4j  feet,  making  the  wholb  solid  Contents 
of  the  wall  24  rods,  11   yards,  4ifeet,  of  bricklayer's  measured 

The  same  operation  is  l>erfonned  by  decimafs  t  bitt  the  result 
comes  out  a  litUe  less  ttiaa  the  truth,  on  account  of  the  fraction  of 
height  lost  in  converting  8  inches  into  a  decimal  'fraction,  which 
cannot  be  done  wilhdut  a  remaiuden        f  , 

Example  2.  The  gable  of  a  house  rises  20  feet  above  th^ 
wall,  which  is  9S  feet  high  by  24  feet  6  inches  wiHe  ;  and  the  wall 
Is  2|  bricks  in  fhiekn^ss.  Required  the  quantity  in  the  whole  end 
of  the  house  and  in  each  part  of  it.  The  length  ^  tnuUiplied  by 
the  height  of  the  wail  unaer  tlie  gable  24^*  Oin.  girf  s  882  square 
ftet,  iniiioh  multicrfied  by  6  the  half-bricbs  in  ^e  mickness,  and  the 
product  divided  by  3,  the  quotient  1470  is  the  standard  fbet :  arid 
this  divided  by  272,  .the  fe^t  in  a  ^ od,  nej^leetide  the  ^rattionj  gives 
6  rods,  with  a  remainder  of  JIO  feet,  which  divided  by  9,  thd  feet 
in  a  square  yard,  will  quote  12  yards  and  2  feet  pvi^r^  ma£W  tibe 
contents  of  the  wall  below  the  gable,  6  rods,  12  yards,  ana  ^  jpot. 

Again,  the  gable  end  is  a  triangle  of  24ft.  6in.  base,  by  2i(m« 
of  perpendicular:  computing  this  as  formerly  shown;  (arti5i  mens, 
of  surf.)  the  fesyalt  will  be  1  rod,  15  yards*  ii^id  ^  foot :  aiid  these . 
two  quantities  added  together  will  give  6  rods^  27  yards,  3  feet 
square,  for  the  measiireuieiit  of  the  whole  en^  wal^  de^^rjUt^et)  in  the 
question. 

i.  Carpenters'  and  Joiners'  work,  such  as  floortiig;  partitiohing^ 
roofing.  Sec.  is  measured  by  squares  of  10  feet  a-side,  or  100  square 
feet.  In  measuring  floors  no  deductions  fire  ^de  f^r  hearths 
stones,  because  .of  the  trouble  and  waste  of  mate^rialst  Partitions 
are  measured  from  wall  to  wall*  and  from  floor  to  floor.  Id  roof* 
ing,  the  whole  length  of  the  timber  is  tj!kt^  for  the  Mgth  of  the 
mining,  and  the  whole  extent  ov^r  the  ridge^  from  wall  to  Wall,  is 
the  breadth.  Stair  cases  are  measure^  by  ta|ang  the  breadth  and 
height  of  all  the  steps,  with  a  Une  applied  close  to  the  whole  sur^ 
£Eice  from  top  to  bottom ;  which  gives  the  length  of  the  stair,  and  the 
horiznntal  length  of  a  step  is  the  breadth  of  the  stair.  Wain^ 
scottiag  is  compuJ[;ed  by  taking  the  compass  of  the  room  for  the 
length,  and  the  height  from  the  floor,  for  the  breadth,  making  the 
measuring  tape  or  strins  to  ply  close  into  all  the  moulding.  Out  of 
this«  dje;du£tipns  lyre  jgiaoe  for  do^s,  ^^dows,  chiipnies^  %with  irespect 
to  ^e  ma.teri9JI^ ;  b^t  the  workinanship  ff  counted  for  iht  whole  sur- 
face, on  account  of  the  extraordinary  t^o^e  veered  iu  finishing 
those  parts.    For  doors  it  is  customary  to  allow  fbr  their  thickness, 
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by  adding  it  to  batk  diaittsions  of  length  and  breadth,  and  then 
multiplying  them  tpghther  for  the  contents.  If  the  door  be  pan* 
neUed  on  both  side^^.  double  its  measure  is  taken  for  the  work- 
manship; and  if  one  side* only  be  pannelled,  the  measure  and  its 
half  are  taken  for  the  workmanship  :  window-shutters  bates, 
See*  are  measured  in  the  same  way. 

Exam)>le  1.    How  many  squares  mre  in  a  flodir  42  feet  S  inchoB 
long,  and  18  feet  9  inches  broad  1 


Ft    In.  Feet 


Lngtii    ^ 
Breadth  18 

8 
9 

Length    42.66606 
Bieadth        18. 7& 

766 
31 
12 

6 
6 

2  1333838 
29  855556 
341  33333 
426  6666 

100)  800 
I  Squares  8. 

0 

.exactly. 

Tl4B%y    wv^v 

Feet      799.9888183 

Within  a  small  trifile  of  8  squares 

Example  2.'  If  the  roof  <tf  a  house  be  36  feet  6  inches  loug^  and 
the  breadth  menured  from  one  wall  over  the  ridge  to  the  other 
waU,  be  54  ^eet  9  inches,  how  many  squares  wul  the  roof  con- 
taint 


Ft.    In.  Feet 

Length     36     6  Length    36.5 

Breadth   54     9  Breadth  54. 75 


1944  27  375 

27      0  328  50 

27      4    6  1642  5 


100)1998     4    6  Feet  1998.375 

I        ■  .■  12 

19  Sq.  98  feet,  4iin»  ^ 

tn.  4.5-« 
12 


• . 


Example  8.  A  room  has  3  windows,  each  with  2  shutters,  6  feet 
9  inches  in  height,  and  2  feet  9  inahes  broad,  pannelled  on  out  side 
only :  how  maf^  yards  do  they  contain  1 


MEKStJRATIOK* 

Ft 
1  shatter    6 
by          2 

In. 
9 
9 

12 
6 

0 
6 

9 

18 

Shutters 

6 

9 
6 

9)  111 

^ L 

4 

6 

S67 


12  jrards,  3  f<fet,  4}  inches. 

• 

8.  Glaziers  measure  their  workmanship  and  materiab  by  feet, 
inches,  and  twelfth  parts  of  an  inch,  and  estimate  by  the  square 
loot,  Windows  are  sometimes  measured  by  taking  the  dimensions 
and.  area  of  one  pane,  and  multiplying  that  quantity  by  the  nuinber 
of  panes ;  but  the  more  usual  wav  is  to  take  the  length  and  breadth 
of  the  whole  window,  over  all  me  penes  and  frames^  for  the  di* 


mensions  of  the  ghuring.  Circular  and  oval  windows,  fan  lights, 
&c.  are  measured  as  if  they  were  formed  with  straight  sides  and 
right^angleS)  taking  for  dimensions  their  greatest  length  and  breadth, 
to  make  a  compensation  for  the  Waste  of  glass,  and  tlie  additional 
Mnmr  in  cutting  it  to  the  required  shape. 

£xamirie :  how  much  glass  will  be  required  for  6  windows,  each'^ 
6  f«et  8  inches  high,  and  3  feet  two  inches  broad  t 


Ft    In« 
Height    &       8 
Breadth  8      2 


16 

2     10 


1     4 


Feet    17     llj 
Windows       6 


Feet  107       8 


4.  Masons^  work  comprehends  all  sorts  of  stone  work ;  and  it 
it  measured  hj  the  foot,  superficial  or  solid,  according  to  its  na« 
^^;patttre«  Blocks  of  marble  or  stone^  columns,  walls,  &c.  are  mea- 
aiired,  by  the  foot  solid :  pavements,  ehimney-pieces,  &c.  by  the 
foot  superficial.  Solid  measure  is  used  for  materials,  and  supeiw 
ficial  for  workmanship.  In  solid  measure,  the  length,  breadth,  and 
thickness,  are  multiplied  Hither  for  the  coutenls :  in  superficial 


i 
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iiic9s.ure«  the  len^h  and  breadth  of  each  part  are  Ukeiii  whether 
on  a  plain  stxrf^ce,  qr  projfjcting  from  the  wright  face  of  the 
f>uilding.  All  windows  and  doors  are  deducted  from  fhe  contents 
of  the  walU,  for  the  m.ateria)s  only :  but  the  value  pf  the  workman- 
»hip  is  included  in  the  .cbarge  at  the  given  rate. 

]Sxan^ple  1 .    Keqiiired  the  sohd  contents  of  a  stone  wall  25^ 
fee^  long,  IQ  f^et  9  inches  high,  and  i  ^et  \Q  in^hts  tbick|  ^\  % 

medium. 

* 

Ft.    In. 
Length    256     « 
Height      16     8 

40P6 
170     8 


Sur&joe  4266     $ 
Thickness    ^    10 


— — f 


Ii582 
3556     4 

Solidit),  ft.  1^»     4  ' 

6*  ,  i^aintf^rs'  wor]^  is  measured  lik^  that  of  joiners  and  carpen« 
^ers;  by  eirting  ever  thie  mouldings  and  sweUing  pannek,  in  taking 
the  h^ighlSy  )|ecause  wherever  the  brush  and  t&  coioar  Jiave  goae» 
and  labour  has  hee^  eipployedl^  a  pompensation  ought  to  be  made 
jto  the  workman.  The  dimeiisions  are  taken  in  feet  and  inches, 
and  the  valpe  is  rc^ckoned  by  square  yard$f  &c  :  the  painter  how- 
ever i^ever  reckons  as  the  joiner  does,  by  Wprk  and  half,  double 
work,  &fi. ;  but  by  the  number  of  posits  of  oolofir  afq|lied»  once, 
twice,  ihrice,  &c.  Window-lightS|  wii|doYr«bara,  riiflings,  an4 
works  of  that  sort  are  generally,  done  by  the  piece. 

Example.  The  height  of  a  room,  pressina  (he  measuring  line 
into  ail  the  mouldings,  is  15  feet  3  inches^  and^the  compass  of  the 
^oom  is  BO  feet  6  inches :  whaf  number  pf  y^rds  pf  paiptiug  dpes 
it  pontain  ] 

Ft.    l^, 
Compass    86      6 
fleight        15       3 

1200       p 
29      1| 

Yards  14<f     ^ft.  M 

'  *  I 

9r    ftLvian'  :work  ia  pomuled»by  file  s^fitarp  yaf^t  j 
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Tiiiiiiplri  ¥nMt  wtKit  cost  to  pare  a  yard  of  stradght  sides,  and 
right  aogki,  146  feet  i«Bg>  by  96  feet  6  inches  broad ;  recfcofttag 
tke  expense  at  4s.  6d«  pef  square  yard  of  patinf^t 


Ft    In.  Ys.    Ft.  S.    D. 

length  146    0  15§d    5  4     6 

Sre^dth  96    6  ^  M  12 

876  6260  0)  M~ 

1314  7825  — 

i7S    ^  ■    ■  • 

■  I  i  84510  5 

#)  14089    0  30  -^ 

16W  yi:  5ft.  .  IS)  84540  C- 

2|0)  704(5 


MhBS 


I    ' 


£952*. 5 


>  .7.  PkMcrars^  works  are  prioeipaUy  of  two  sortSi  pkstermg  upon 
laths  called  eeiting,  and  plastMing  upon  walls  or  partitions  made  of 
framed  timber,  called  rendering.  Deductions  are  made  for  door^ 
windows,  and  the  like;  and  in  measuring  between  quarters  one 
fifth  of  the  whole  area  is  uauaUy  allowed :  but  when  rendering 
between  quarters  Is  wbitened^orooloored,  one  fifth  is  added  to  the 
whole,  for  the  sides  of  the  quarters  and  braces.  Plastereis*  plain 
work  is  measured  by  the  square  foot  or  foot  or  yard ;  but  ennched 
mouldings,  Sf:e.  by  running  or  lineal  measure.  The  quantity  of 
work  done  is  calculated  by  multiplying  the  length  by  the  breadth 
or  height,  as  in  the  preceding  examples  of  other  artificers^  woik. 

8.  Plumbers^  work  is  done  in  seneral  by  the  pound  or  the 
hundred  weight ;  because  no  method  has  yet  been  discovered  of 
casting  sheet  lead  of  one  uniform  thickness  in  all  parts.  The  lead 
plates  which  li4e  the  tea^boxes  from  China  are  reduced  to  a  thin- 
ness whiph,  in  Europe,  has  never  been  imitated.  It  is  said  to  be 
done  in  this  way :  the  caster  sits  by  a  pot  containing  the  melted 
metal,  having  two  large  stones,  the  under  one  fixed,  the  upper  one 
moveable,  directly  Mfore  him.  He  raises  the  upper  stone  by 
pressing  his  foot  upon  the  side  of  it,  and  with  an  iron  ladle  pours 
into  the  openina  between  the  stones  a  proper  quantity  of  metal: 
then  imniediatery  letting  iall  the  upper  stone,  he,  by  the  pressure^ 
forms  thfe  lead  ii^to  a^very  thin  irregular  plate,  which  is  afterwards 
cut  into  proper  shape.  The  sur^ees  of  the  stones  that  are  to 
press  the  lead  are  exaptly  ground  down  to  fit  one  another. 

Sheet  lead  is  of  two  sorts,  cast,  and  milled.  Sheet-lead  used  In 
roofing,  guttering,  &c.  commonly  weighs  from  7  lo  12  pounds  the 
foot  sifuare:  but  the*  i^Uo wing  table  shows  the  partkuW  weights 
gf  a  square  foot  of  various  thicknesses. 
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f 

niick. 

tblatq.fl. 

Tk. 

lb  !»•«.,  ft. 

Tb. 

lb  l«  H*  ft« 

Tbi 

lb.  In  §q.  ft. 

.1 

5.B99 

i 

7.373      .15 

8.848 

.18 

10.618 

.11 

6.489 

.13 

7.668 

.16 

8.488 

A9 

11.207 

i 

.6.554 

.14 

8.258 

* 

9.831 

i 

11,797 

.u 

7.078 

i 

8.427 

.17 

10.028 

.21 

12.387 

\             1 

The  lefUhand  columns  contain  the  thicknesses  of  the  lead 
fxpressed  hi  tenths,  hundredths,  or  other  parts  o^  an  inch,  and 
Of^osite  in  the  right*hand  columns  are  the  respective  weights  of 
s  square  foot.  Thus  the  weight  of  a  square  root  of  sheet^lead^ 
oae  tenth  of  an  inch,  in  thicuess  is  5  pounds  and  899  thousandth 
parts,  very  nearly  nine-tenths  ; — of  |  or  half  a  quarter  of  an  inch 
m  ^ckness  is  7 •873  pounds; — of  }  or  two  tenths  of  an  inch 
11.797  pounds,  Ac. 

Leaden  pipe,  of  an  inch  diameter  in  die  bore  J  weighs  eonunonlj 
18  or  14  pounds  the  yard  in  length* 

Example.  Required  the  weight  of  a  covering  of  sheetJead 
58  feet  9  inches  lone,  by  9  feet  8  inches  broad ;  when  the  lead  is 
ooo-sixtfa  of  an  inch  in  thickness^  and  at  an  average  weighs  (as  in 
Ifae  table)  9.831  pounds  the  foot  square. 


ft. 

Length      58 
Bceadth      9 

in. 

9 

8 

528 
45 

1      \ 

5 

6 

697 
0.8*1 

11 

68  817 
689  86 
4916  6 
9  012 

]b  )  5583.189  (U 
Qrs.  )  190  (3       • 
Cwt.       49. 

Tons 


2    9    8    11 


fi.    Sawyer^  work  is  commonlv  computed  by  the  piece :  twdve- 
feet  deals  and  battens  sawn  are  char|!ed  by  the  doaeil  Of  aits«  ftom 


ft.  in. 
Length  76  0 
Girt   42  0 

15S 
d04 

00  6 

4 

6 

0)  9261  10 

6 

362  yards  3  feet  10)  incbe^! 


Itt    7Ae  MMncrenMiU  of  Boards  and  lUilar. 


:  The  IcBcth  nmltiplied  by  the  bieadth  will  give  the  superficial 
c^atentf  of  a  pbmk  or  board.  IVhen  it  tapers  regularly,  half  the 
turn  of  the  breadth  at  each  end  is  the  mean  breadth  to  be  used  in 
the  multiplication :  but  if  the  board  be  of  various  irregular  breadths 
in  diibrent  places,  these  several  breadths  must  be  added  together, 
and  the  sum  divided  by  the  number  of  measures  taken  will  give 
the  mean  breadtii  of  the  board.  Thus  a  board  is  in  length  26  feet 
8  inches :  the  breadth  at  one  end  is  26  inches,  at  the  other  end 
17  inches^  and  in  three  intermediate  points  22,  26,  and  16  Inches ; 
Inquired  the  number  of  supericial  feet  in  the  board. 


i 
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^h.  9d.  to  3sh.  6d.  per  docen :  ten-feet  do.  from  2sh.  6d.  to  3sh«  j 

yer'doaen.  Extra  cuts  are  charged  at  the  raite  of  8sh.  per  square 
of  100  feet  But  the  charges  vary  in  different  times,  and  in 
different  parto  of  the  country. 

10.  Slaters'  and  Tilers'  work.  In  these  works  the  area  of  the 
roof  is  found  by  multiplying  the  length  of  the  rid^e  by  the  girt 
from  eave  across  to  eave :  and  in  slating  allowance  is  made  for  the 
double  row  of  slates  at  the  eaves.  In  taking  the  girt  the  luie  is 
made  ply  over  the  edge  of  the  lowest  row  of  shrtes  and  turn  under 
It  till  It  meet  the  wall  or  eave-board  s  but  m  tiling  the  line  is 
carried  do^  to  the  lowest  edge  only,  without  turning  under  it* 
Double  measure  is  generally  allowed  for  hips,  valleys,  gutters,  and 

the  like ;  but  no  deductions  are  made  on  actount  of  chimneys.    In 

ail  these  works  the  quantity  is  calculated  either  b  yards  of  9  square 

feet,  or  in  squares  containmg  one  hundred  square  feet 
Example.    In  a  roof  of  slate  76  feet  9  behes  long  by  a  girt  of 

42  feet  6  inches,  how  many  yards? 
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ft-  !«•  ft  18  to  be  observed 

^    8  however  that  upLesw 

!^*  the  differeat  measure- 

"  «ents    are  taken  at 

WO  equal    distances    on 

<-  the  length,  the  mea^ 

breadtli  may  be  very 

")  ^^  erroneous,  and  give  a 

^  -       ...        '"*''".    ,  fci«e  answer. 

Mean  breadth        $1  iscbes  , 

Length  d20 

144)  6720 

40$  feet  square. 

Solid  timber. — A  square  piece  of  timber  equally  thick  in  utt 
parts^  is  parallelopiped,  and  may  therefore  be  measured  as  was 
directed  for  that  figure,  (art.  2,  mens,  of  sol.)  If  it  be  dressed 
witli  more  than  4  equal  siides  it  becomes  a  prism,  (art.  3 :)  if  it  be 
round  it  becomes  a  cylinder,  (art.  4,)  and  if  it  taper  regularly  to  a 
point  it  is  either  a  pyramid  or  a  cone,  (art.  5 :)  if  it  be  circular 
and  tdper  regularly,  but  not  to«  point,  it  is  the  frustum  of  a  cmie : 
and  in  all  these  cases  the  solid  contents  are  found  as  before  pointed 
out.  Regular  figures  of  this  description  are  not  to  be  expected  in 
cither  growing  timber,  or  roughly  squared  deal  and  plank.  The 
usual  practice,  therefore,  in  measuring  timber  is  to  girt  the  piece,  wh«i 
tapering  pretty  regularly,  in  the  middle  of  its  length,  with  a  line» 
and  take  the  fourth  part  of  this  girt  for  the  side  of  a  square,  equal 
to  the  section  of  the  piece  at  tbat  point,  which  multiplied  into  the 
length  will  give  the  solid  ceatents  required*  Thus  a  squared  plank 
30  feet  long  measures  round  the  middle  44  inches ;  how  many 
solid  feet  of  timber  does  it  contain) 


in. 

^^^  ^  "               Here  the  4th  part   of  the 

1        ^^  girt  11  iuehis  is  taken  for  the 

*       «i  side  of  a   square    containing 

121  inches,  which  multiplied 

ft^    ,^i  by    482,   A/t    iiickes   ia- the 

^'  i:^  length  36  feet.  Fai  gi»  fcr  a 

prodttfiA  622/|d  joM   inches, 

~  This  4Mib^    by  Jias,    the 

«^»  solid  iaehes  in  /a.  ftiot^    will 

^  4)iiote  aoi  feet  Cm*  tlM  soiid 

f^^  €9Oteiit0  of  die  pfauik. 

1700)  52272  (30| 
6164 


llsirfv&ATtoir« 


273 


A  •432 

4 

1728)  1728  (1 
t7M 


•  ••* 


This  method  is  faDHrerer  by  tio  tneans  correct,  as  will  appear  by 
the  following  statemeiftsr;  The  plank  now  described,  as  nkeasuring 
44  inches  in  girt«  or  11  inches  a  side  in  the  middle,  is  supposed 
to  be  14  Jtadies  «  side  «t  ttK  great  end*  and  8  inches  a  side  at  the 
fmail  end. 


in. 

Creatend  14 

14 


,  m. 

Little  end  8 
8 


Area 


Areft 


M 


IM 
84 

784 
1178 

12544  (lis  area  4f  middle* 
1   •   • 


31)  -95 

922)  444 
444 


Area  of  Gt  end  196 


Lit.  —  84 
Mid.—  112 


Sum 
^  of  length 


372 
144 

1488 
1488 
372 


•  •  • 


ft. 

1728)  63568  (31 
6184 

•1798 
1798 


f" 


It  is  however  in  the  measurement  o^  round  timber  that  the  error 
of  the  coihmopi  method  is  the  most  important :  as  in  Ihis  example. 
The  length  of  a  new-felled  tree  is  24  feet>  and  the  girt  round  the 
middle  of  its  length  n  120  inches;  required  the  number  of  solid 
feet  in  it* 


Common  method 
Girt  at  middle  120 


k 


30 
30 


True  piethod 

8.14159)  120,0000  (38.2 
942477 


9575230 
2513272 


900 
Length  bches  288 


•  • 


«19&80 


8N 
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1728)  259200  (160 
1728 

ft. 

1  Circumf.  60  inchea^ 
1  Diam:  19.1  inchei. 

•8640 

^ 

8640 

1146.0 

•  •  •  •  A 

Length  288 

^    , 

9168 
9168 

' 

2292 

1728)  330048  (191  ft 
1728 

15724 

15552 

• • 1728 

1728 

'  •  •  . 


Tlie  oommoo  or  customaiy  metbod  takes  \  of  the  middle  girt  for 
the  side  of  a  square^  of  which  the  area,  as  abore,  is  900  square 
inches  ;  and  this  multiplied  by  the  inches  of  length  288,  gives  150 
solid  feet  for  the  contents  of  the  tree.  On  the  other  Rand»  taking 
the  girt  in  the  middle  as  the  circumference  of  a  circle,  in  tiie  true 
method,  we  find  the  diameter  to  be  38 . 2  inches,  and  the  area  of 
Ais  circle  to  be  1146  square  inches,  instead  of  900  found  in  the 
customary  way,  which  multiplied  by  the  length,  ^ves  for  the  solid 
contents  of  the  tree  191  feet,  instead  of  150  feet  before  found. 
Thus  it  will  always  be  found  thaty  in  nfeasuring  round  or  growing 
timber,  the  customary  method  will  give  a  result  about  one-fourth 
less  than  the  truth.  In  four-sided  logs  of  timber  the  more  unequal « 
that  are  the  sides,  and  the  more  the  comers  depart  from  right* 
angles,  the  more  will  the  solid  contents,  found  in  the  common 
way,  come  short  of  the  truth.  The  pretence  for  using  the  cus« 
tomary  method  is  however  that,  by  it  an  allowance  u  made  for  the 
bark  and  other  parts  to  be  taken  off,  in  squaring  growing  or 
new-felied  timber.  But,  independently  of  this,  it  is  usual  to  allow 
.one-tenth  or  one-twelfth  for  bark  upon  oak  timber;  but  less  upon 
•tker  kinds  of  trees. 


CHAR  X. 


GAUGING. 


BY  this  branch  of  mefisurement  we  discover  the  contents  of. 
any  vessel,  such  as  a  barrel,  a  cask,  .a  copper,  a  vat,  or  the 
like.  Were  barreb  and  casks  constructed  on  such  principles  that, 
in  their  form  they  resembled  any  regular  figures,  their  contents 
might  be  ascertained  with  equal  facility  and  accuracy.  This,  how- 
ever, not  being  in  general  the  case,  various  methods  have  been  de« 
vised  for  shortening  the  labour  that  would  be  necessary  for  correctly 
determininfi;  their  contents,  and  of  coming  sufficiently  near  the  trutli^ 
for  the  ordinary  occasions  of  life. 

A  cylindrical  vessel,  that  is,'  round  at  each  end,  and  of  equal 
diameter  all  through  its  length,  having  an  even. bottom,  being  seven 
English  inches  diameter  in'  all  parts,  and  six  inches  deep,  from  the 
top  of  the  inside  to  the  bottom,  (which  vessel  will  be  found  by 
calculation,  to  contiain  230 .  907  cubical  or  solid  inches,)  or  any 
other  vessel  of  the  same  capacity,  or  for  the  sake  of  round  num^ 
bers,  containing  231  cubical  inches,  and  no  more,  is  deemed  to  be 
a  lawful  English  wine  gallon.  An  English  wine  pint,  or  |  of  % 
gallon,  must  therefore  be  very  nearly  28|  cubic  incnes.  AlUiough 
the  standard  wine  gallon  be  now  fixed  at  231  cubic  inches,  yet  the 
standard  kept  in  Guild-hall,  being  measured  before  many  persons 
of  distinction,  on  the  25th  of  May,  1688,  it  was  found  to  contaiu 
no  more  than  224  such  inches  only.  The  English  beer  gallon  con- 
tains 282  cujiic  inches;  consequently  35^  cubic  inches  make  a 
heer  pint,  2  pints  a  q^art,  4  quarts  a  gallon,  0  gallons  a  firkin,  and 
4  fijrkins  or  36  gallons,  a  barrel.  In  ale,  8  gsdlons  make  a  firkin, 
and  4  firkins  or  32  gallons,  make  a  barrel ;  but  by  an  act  of  par- 
liament of  the  1st  year  of  William  and  Mary,  34  gallons  are  al- 
lowed to  the  barrel  of  both  beer  and  ale,  in  all  places  excepting 
witliin  the  weekly  bills  of  mortality,  that  is  within  10  miles  of  the 
Royal  Exchange  of  London. 

in  Scotland  4  jills  make  ia  muchkin,  2  muchkins  a  chopin,  % 
^liopins  a  pint^  2  pints  a  quart,  and  8  pints  mr  4  quarts,  a  gallon^ 


^ 
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These  nneasnres  had  originally  a  near  resemblance  to  the  Freoch, 
and,  before  the  union  with  England  in  1706,  were  used  for  all  sorts 
of  liquors.  The  Scotch  pint>  is  commonly  said  to  contain  100  cubic 
inches;  but <  the  standards  kept  in  Edinburgh,  one  of  which  as 
old  as  the  year  1556,  having  b^n  carefully  measured  at  different 
times,  they  gave  for  the  Scotch  pint  only  about  103 . 4  cubic  inches^ 
But  the  ^standards  used  by  the  pewtejrers,  in  making  measures, 
contain  between  105  aad  106  cubic  ioclies.  A  cask  measured  at 
]Bdinburgh,  before  the  commissioners  of  excise,  when  first  intro^ 
duced  into  Scotland  after  the  union  with  England,  was  found  to 
contain  46 J  Scotch  pints,  and  also  1^^  English  gallons,  If  this 
comparison  was  accurate,  the  Scotch  pint  would  be  to  the  English 
gallon  in  the  proportion  of  1675  to  724;  and,  if  the  English  galloa 
contained  282  cubic  inches,  the  Scotch  pint  would  contain  108 .  89 
inches.     The  Winchester  cof^  gallop  contains  272^  cubic  inches. 

A  tub  or  vat  with  straight  sides,  but  wider  at  tha  top  than  at 
the  bet^om,  is  ?Ljrustum  or  portion  of  a  cone,  and  its  contents  may  be 
found,  as  was  shown  when  speaking  of  that  figure  (Art.  5.  Mens, 
of  Solids:)  and  if  two  such  tubs  or  vats  were  placed  with  the 
moutlis  again &t  each  other,  tliey  would  bear  some  resemblance  to 
a  barrel.  But  the  sides  of  a  barrel  are,,  in  no  part,  straight  lines  i 
being  bent  outwards  all  the  way  from  end  to  end.  The  difficulity 
of  gauging  casks,  is  chiefly  occasioned  by  the  variety  of  the  curves 
of  their  sides;  those  that  are  the  most  bent  resembling  the  middle 

fi.ortioh  of  a  spheroid,  while  tliose  thai,  on  the  same  diameters  at 
ie  ends  and  bung,  ate  formed  with  straight  sides  may  be  consi^ 
dered,  as  t>efore  said,  to  be  portions  of  cones  joined  together  at 
^leir  greater  bases.  Between  thes^  extremes  other  vfu-leties  are 
found,  but  commonly  reduced  to  t^o.  In  the  practice  of  gauging 
casks,  the  officers  of  the  excise  are  obliged  to  follow  one  generajl 
rule,  in  'which  they  suppose  a  cask  to  be  of  the  same  dimensions  in 
head,  bung,  and  length,  and  yet  by  reason  of  the  greater  or  less 
archedness  of  the  staves,  the  contents  uiay  be  very  different.  Thii 
is  the  method  laid  do^'U  in  Everard's  system  of  gauging;  aiK| 
agreeably  thereto,  are  the  several  varieties  marked  upon  tiie  gauging 
sliding-rule,  in  ofder  to  reduce' each  variety  to  a  mean  diametei*. 
pr  to  that  of  a  cylinder  pf  contents  equal  to  the  cask.  The  casks 
being  reduped  to  four  varieties  of  curvature,  multiply  the  difference 
^etween  the  head  and  bung  diameters,  provided  it  be  less  than  6f 
inches,  in  the  following  ^ay ;  viz.  by .  68  for  the  greatest  curvature 
or  the  1st  variety;  by  .012  for  the  2nd  variety;  by  .  65  for  ^e 
3rd ;  and  by  .  5  fpr  the  4th,  when  the  sides  of  tlie  cask  are  straight 
froni  the  euds  to  the  bung.  But  if  the  difference  between  the  head 
and  bung  diameters  be  more  than  6  inches^  it  must  be  multipliea 
by  .  7  for  the  1st  vajietv ;  by  .  64  for  the  2nd  :  by  .  57  for  the  3rd  • 
and  by  .  52  for  the  4tn.  If  to  these  sevfral  products  be  added 
the  bead  diame|er,  the  si^n  will  be  the  mean  diameter  of  each  va- 
fiety  of  caski 

The  contents  of  the  cask  ar^  found  in  this  way.  Square  the 
mean  diameter,  and  multiply  the  square  by  the  length  of  the  cask  ; 
f  ^in  multiply  (or  divide)  this  last  product  by  tHe  factors  (or  divisors) 


oAvoiiva. 


^BTT 


§;Wt^  ill  the  following  table,  and  the  product  (or  quotient)  will  b« 
ti^  cpntents  of  tjbe  cask.  Or  the  rules  given  in  Mensuration,  find 
the  circular  area  or  the  mean  diameter,  as  that  of  a  cylinder  eqaal 
to  the  cask,  a^id  this  multipled  by  the  length  will  give  the  c^n** 
tents. 

Table  of  Muttiplieri  and  Divisors  for  Circles. 


Multipliers 

Divisors 

Inches  the  area  of  unity 

A  superficial  foot 

A  8oli<jl  foot 

Ale  gallon 

Wlue  gallon 

Malt  or  Com  bushel 

•Malt  gallon 

Mash-tun  gallon 

. 785398 
.005454 

.000454 
. 002785 
.003399 
. 000365 
. 002022 
.003460 

1 . 27324 

183.34 
2200 .  IG 

359.05 

294.12 
2738 .  00 

342 .  24 

289.00 

1.  Example.  Let  it  be  required  to  discover  the  contents  of  a 
cask  of  whicn  the  diameter  of  both  heads  is  23  inches,  that' of  the 
bung  is  26 . 5  inchiss,  and  the  length  is  28 . 3  inches,  and  the  staves 
are  of  the  greatest  curvature^  that  is  of  the  1st  variety. 


Buiig  Dial 
Head  D. 

Piff.  of  D. 
Idultiplier 

D.  26.5 
23.0 

8.6 
.68 

28Q 
2  10 

Me^i  D.  25.4 
25.4 

10  le 

127  0 

508 

8quare    645. la 

^ead  B, 

2.380 
23. 

• 

jyieap  p. 

?».38pr'2«.4 

Square  645 .  16 
Length      28 . 3 

193  548 
5161  28 
12903  2 

18968.028 


Now,  this  last  product  multiplied  by  ,  002786,  or  divided  bj 
^50 .  05  the  numbers  in  the  table  corresponding  to  ale  galloasj  will 


P 


tve  tbe  M^nie  resv|lt  for  t||e  co^itei^t^  of  thf  c^sk^ 


fTi  TOUNG  man's   best  COXPANIOir. 

Ale  G. 
18258 .  028  '  359 .  05)18268 .  028)50 .  850^ 

.  002  785  ^     ^         17952  5 


91290140  "305528 

1  46004224  287240 

12  7800196  


86  516056        ^  *  182880 

. 179525 


AleG.50.84860798(^ 


• « 335500 
323145 

• 12355 

The  difference  between  the  results  is  only  about  three  quarters 
rf  an  inch,  whicli  in  such  an  operation  may  safely  be  neglected. 
If  the  content*  of  the  other  varieties  of  curvature  be  computed 
the  whole  will  be  as  follow. 

1st  variety,  or  spheroid  60 .  85 

2nd  parabolic  spindle  50 .  05    f      ^j^  gallons. 

Srd  parabolic  conoids  48.87    ' 

4th  double  conic  frustum  48  •  28 

■ 

2.  Example,  in  which  the  difference  between  the  head  and 
bung  diameters  is  more  than  6  inches.  Let  the  length  of  the  cask 
be  42  inches,  the  head  diameters  24 . 6  inches,  and  that  at  the 
bung  31 .6  inc^hes :  required  the  contents  of  the  four  varietiea  of 
casks,  alLof  these  dimensions,  in  ale  gallons  1 

Bung  p.    81.5  , 

Head  D.    24/5 


Diff.  7. 


To  Head  Diam.  24 . 5  add    l  I^f^Z^S  >    MeanDiaiM. 


.  r  2-407  -J       which      r  101 .09  'J 

Areas  of  I    5.339    »    multiplied  j     08.28   f      Ale  GaU. 

these  ^    2  jgi    >    by  length  \     04.86    C 

meanDiami.  (^2.2--   J        42.         t    92.66  J  ■> 

But  the  contents  of  all  varieties  of  casks  may  be  found  in  a 
diflferent  way,  in  the  following  manner.  Jo' t^«  »Pj«"'f  ".'",;•: 
wicty.  To  twice  the  square  of  the  bung  diameter  add  the  square 
of  the  head  diameter;  multiply  this  sum  by  thelength  of  the  cask, 
and  di^'ide  the  product  by  1077 .  15  (or  merely  by  1077  »cgle«:tun; 
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tlie  fnctkm)  which  is  8  times  the  circular  divisor  359 .  05  for  ale 
gallons  given  in  the  table ;  then  the  quotient  will  be  the  content  of 
the  cask  in  those  gallons.    Thus,  for  the  cask,  in  example  2. 

Bung  D.    31.5 

81.5  / 


1675 

315  Sum    2584.75 

945  Length  42  inchet 


Square      992.25  5169  50 

2  103890  0 

>-  Ale  galls. 

1984. £c  1077)108559.50  (100.798 

H.  D.  sq.603.25  1077 

2584.^5  --8595 

7539 


10560 
9693 


8670 
8616 


■  • 


54 


To  find  the  wine  gallons  in  the  same  cask,  the  divisor,  instead  of 
1077,  would  be  882.36  (say  882)  being  3  times  the  circular 
divisor  in  the  table,  for  wine  measure.    . 

For  the  2nd  variety,  to  twice  the  square  of  the  bung  diameter, 
add  the  square  of  the  head  diameter,  and  from  the  sum  subtract 
two-fiftti  parts  of  the  square  of  the  difference  of  these  diameters ; 
multiply  the  remainder  by  the  length  of  the-  cask,  and  divide  the 
product  as  before  by  1077,  when  the  quotient  will  be  its  contents, 
•which  in  this  case  will  be  100.  ale  gallons. 

For  the  3rd  variety,  multiply  the  sum  of  the  squares  of  the  . 
head  .and  bung  diameters  by  the  length  of  the  cask,  and  divide  the 
product  by  twice  the  circular  divisor  given  in  the  preceding 
table ;  when  the  quotient  will  be  the  contents  of  the  cask  in  the 
tame  denomination  with  the  divisor  employed,  as  in  this  case  93.2 
ale  gallons. 

For  the  4th  variety,  from  the  sum  and  half-sum  of  the  squares 
of  the  head  and  buns  diameters,  subtract  half  the  square  of  the 
difference  of  these  diameters ;  then  multiply  the  remainder  by  the 
lenffthof  the  cask,  and  divide  the  product  by  3  times  thc^circular 
divisor  in  the  table ;  when  th^  quotient  will  be  the  content  of  the 
cask,  in  the  denomination  of  that  divisor.  In  this  instance  the 
content  is  92.2  ale  gallons.  - 

In  comparing  the  results  of  these  methods  of  gauging  casks  with 
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the  fofmef,  flie  contents  come  5iyflici^itfly  nea^  fo  eadK  dffter,  Ar 
common  puiposes :  nor  is  it  possible  to  say  wfrich  of  the  two  is 
the  best,  on  account  of  the  irregufarity  6f  the  shape  of  casks^  ^veil 
when  made  with  the  greatest  care. 

Casks  may  also  be  measured  without  regarding  the  variety  of 
curvature  of  the  staves,  by  means  of  a  fourth  dimension,  which  is 
the  diameter  in  the  middle  between  the  bung  and  the  head  of  the 
cask.  In  order  to  discover  this  Std  diameter  the  following  direc<« 
,  tions  are  to  be  followed. — 'Get  a  ring  just  to  fit  the  gauging  rod, 
80  as  to  sHde  up  and  down  as  wanted.  In  the  inside  of  the  ring 
£le  a  small  notch,  in  which  a  fine  line  may  move  freely,  by  the 
weight  of  a  plummet  at  the  end.  Psfss  the  rod  thus  prepared 
through  the  bung-hole,  inclining  it  so  as  just  to  touch  the  lowest 
point  of  one  of  the  heads,  where  the  staves'  £nd,  and  observe  the 
length  within  the  cask.  Their  taking  out  the  rod  fix  the  ring  at 
the  middle  of  that  length,  and  returning  the  rod  iiito  its  former 
place^  let  the  line  slip  down  until  the  plummet  r^st  on  the  staves  in 
the  lower  side  of  the  cask.  Keeping  the  Hne-fast  upon  the  rod, 
draw  both  out  of  the  cask,  and  measure  the  length  from  the  ring 
to  the  end  of  the  plummet.  '  Now  from  half  the  bung  diameter 
subtract  one-fourth^  part  of  the  difference  between  the  head  and 
bung  diameters.  Again,  subtract  this  remainder  from  the  distance 
in  inches  found  froi&  the  ring  to  the  bottom  of  the  plummet;  andy 
doubling  this  last  remainder,  add  it  to  the  head  diameter,  when  the 
sum  wiU  be  the  required  diameter  in  the  middle,  between  the 
Aead  and  bung. 

Suppose  as  before  the  length  of  a  cask  to  be  42  inches,  the  bimg 
diameter  31.5  inches,  and  the  head  diameter  24.5.  In  this  case, 
if  the  rod  be  introduced  at  the  bung,  and  laid  inclined  to  ihe 
crpposite  end  of  the'  staves,  at  one  of  the  heads,  the  length  of 
rod  within  the  cask  will  be  35  inches,  and  the  length  of  the  lin^ 
and  pluQimet,  suspended  from  the  ring  at  the  middle  of  the  rod^ 
b  by  supposition  Id. 5  inbhes.    Now  we  proceed  thus,. 

BungD.    31.6  |  Bpng  D.        =15.75; 

HeadD.    34. 6«  |Diff.ofD.       =     1.75 

^  Dlft  7-  •  1st  Rem.  =  14.  . 

*->  Lime  and  Plum.  =r  16.5 


4  D'a,         3*4^ 


Sod  Rem.         =    2.5 

2.5 


Double  do.       =    .5. 
Head  D.  =  24.5 


Middle  D.        =r  29.5 

Having  thus  found  the  diameter  of  the  cask,  the  contnt  ii 
found  by  the  followitig  rule. 


Hhe  head  aM  bung  diaiMtem;  molfiply  tb^  tmn  bjf  oue-tcttll 
ptat  af  the  k^tli^  and  tiitf  piodiet  aiidtipHad  b^  «ift  airoahtf 
ftctors  in  tke  ti3>le  will  give  Ike  ottttMt;  in^  gtUMii< 

^  «^J*N  ililftrii    I  lilt 

69-  •  17757«  4 

•    60  d84111l# 

T«--^  2480016   « 

84.           a<l81«  710390 
B^  D.  .      992.24 


U.D.        eod.26  98.907882  6  ale  |illMlf# 

5073.6 

;}^  length  7 

-I        -    "  •  f 

36514.5 

VHagi$igh9L96ti^BAt6Agihe  void  space  hi  A  cask,  only  in  part 
filled  with  liquor ;  or  fao^  much  liquor  it  contains ;  and  is  so  named 
from  the  Latin  uUuSy  signifying^  any  or  what  quantity. ' 

Whea^sl  oask  ties  4n  its  side,  and  the  depth  of  the  liquor  is 
measured  by  the  rod  standhiff  perpendicularly,  the  jule  is  to  divide 
Ihe  wet  inches  by  tbe  bung  diameter,  and  if  the  quotient  be  under 
•5,  subtract  from  the  quotient  4  P^t  of  what  that  quotient  wants 
of  .6  •  then  multipiyii^  the  remainder  by  the  total  content  of  the 
cask,  the  product  wlll«  be  the  quantity  of  Uouor  in  the  lying  cask. 
For  instance,  if  a  cask  containing  when  full  56  gallons,  the  bung 
diameteif  is  28  inches,^  bat  the  tfi^h  of  Hquor  laeasured  Irom  th^ 
bong  is  only  IS  inchiis.  Required  the  quantity  of  Hqtaor  in  Ad 
cask,  tying  on  iu  side  end  h^iikN^taL 

W^fin.         .500 
B.  t>.  :^  28)  12.00d      (.428  zi  Quotient 

11  2  -.**^ 

.072  zt  dUttt^ct 
80         -— 
66         .010  r=  IdilSeredcir 

240  •     .410 

tM         60  ^  Goittentofeadt 

•  f  0     2  460 
20  60 

22 .960  =t  gaUottf  ixl  cask 

.  66. 


rouKo  ifav*f  bait  cohpanioit. 

W]ieit:liie:qiMtiBnt<til4lie^vet  meht^  ditr«e4  by  the  butig 
dUitieter  \»'  ^ve  ..^i*  then  add  4  part  ef  the  excess  to  the 
Quotient,  Md  (Ik  $mi^  eHi)ti|j  tied  by  the  contest  of  the  eaik  wilt 
give  the  quantity  of  UquH^r^jii.diecaak. 

To  find  tlie  content  of  the  ullage  of  a  cask  standing  upright  on 
the  head  ;  divide  tfafe  w^t  inches  hy  the  given  length  of  the  cask, 
and  if  the  quotient  be  nnder  .8,  subtract  fropl  the  quotient  -^  part 
of  what  the  quotient  wants  of  .500.  But  if  the  quotient  exceed 
.5,  to  it  add  -^  of  the  excess.  Then  if  the  remainder  in  the  first 
case^or  the  sum  in  the  secCtad,  be  multiplied  b^  the  content  of  the 
cask,  the  product  wili  be  the  quantity  of  liquor  m  it.  Let  as  before 
the  full  content  of  a  cask  be  66  gallons,  and  its  length  be  34  iiichet, 
and  the  depth  of  liquor  in  it,  when  standing  upright  on  the  head* 
be  12  inches.  ' 


Wet  in. 
L.  34)  12.000  (<34 
10  a 

•1  80 
1  70 

•    100 

.6oa 

.36» 
.147 

.0147  ^  ^  differedci 

.3383 

56  content  of  task 

•                         — 

* 

2  0293 
16  915 

.  18 .9448  gallons  in  cask. 

.  In  no  part  of  practical  neasttrement  are  the  opinions  of  writers 
more  at  variance,  than  in  the  gauging  of  casks :  the  four  Tarieties 
beTore  mentioned  are  however  sulicient  for  every.useful  purpose : 
at  the  same  time,  that  no  cask  was  perhaps  ever  made,  that  corres- 
ponded with  eiUier  of  them.  Tlie  following  rule  is  nevertheless 
recommended  by^  Professor  Uutton  of  Woolwich,  in  his  Mathemati- 
cal Dictionary,  as  having;  been  confirmed  by  an  appeal  to  the 
^  actual  measurement  of  the  cat^k,  by  observing  how  many  gallons* 
&c.  it  realW  contained.  This  rule  is  to  add  together  39  times  the 
square  of  the  bung  diameter*  35  times  the  square  of  the  head 
diameter,  26  times  the  product. of  these  diameters :  multiply  the 
*  (mm  by  the  length  of  the  cask,  an4  the  product  by  the  number  ^ 
.  00034 ;  then  this  last  product  divided  Jby  9,  will  give  the  wmt 
gallons,  and  divided  by  ll,  th^  ale  gallons. 

The  open  vessels  employed  by  brewers,  distillers,  &c.  such  a» 
mash-tuns,  backs  or  coolers,  co)4>ers,  &c.'are  commonly  of  regular 
forms,  although  wider  at  top  than  at  bpttom.  In  computing  theb 
contents  therefore^  the  rules  are  to  be  followed  already  given  for 
measuring  solid  bodies.  Thus*  if  a  circular  vessel  be  66  inches'  in 
diameter  at  bottom,  and  72  iochas.at  top,  the  depth  being  45 
iiKkf^i  by  adding,  the  two  diameten  together^  4uiid  taking  half 


.Hie  wosAt  te  M-  iodiet,  ive  obtain  the  ^ometer  H  a 'cylinder  e<|ail 
.in  content  to  the  vessel.  T^  superficial  area;  of  vciide  of  tfl 
inches  diameter,  mnrtipUed  by  46  inches  the  depCh^'the  produift 
divided  by  282  will  ^ve  thieiak  gallons^  by  231  tfie  wine  gal« 
^lotts,  &c. 

/  Farther  to-  enter  on  the  practice  of  gauging  would  te 
«<|nal}y  foreign  to  the  purpose,  as  to  the  limits  of  the  work*  It 
will  therefore  bejiufficient  to  have  shown  the  principles  oq  whicli 
this  apparently  mysterious  branch  of  measutement  is  founded.  la 
practice^  by  means  of  the  gauging  rod  and  sliding-rules,  with  the 
^d  of  tables  accurately  calculate<t»  the  several  operations  of  ^ug- 
ing  are  gready  abridged,  and  with  sufficient  precision  for  ordinary 
batiness.  The  treatise  on  thb  subject  now  in  universal  request  is» 
The  Practical  Gauger  hy  William  Symons,  Collector  qf  Excise^  a 
work  in  octavo,  published  under  the  sanction  of  the  Board  of 
]f  acise  in  London. 

Under  cauging  may  bejnclnded  the  metiiod  of  measuring  the 
burden  df  Ji  ship,  or  bow  many  tons  weight  she  will  carry.  The 
rule  here  is  to  multiply  the  length  of  the  keel,  taken  within  board» 
by  the  breadth  of  the  ship  within  board,  taken  on  the  midship 
beam^  from  plank  to  plank,  and  this  product  by  the  depth  of  the 
bold,  taken  from  the  under  part  of  the  upper-deck  plank,  to  the 
plank  below  the  keelson.  This  last  product  divided  by  94,  will 
give  the  tonnage  required. 

Another  rule  is  to  state  this  proportion ;  As  1  to  the  breadth 
•f  the  ship,  so  is  half  that  breadth  to  a  fourth  number.  Again 
aay.  As  ,94  to  this  4th  number,,  so  is  the  length  of  a  ship  to  her 
tonnage.  For  instance,  if  a  sh^  be  76  feet  by  the  keeK,  and  28 
feet  by  the  beam,  what  will  be  hfr  tonnage  I 

B.      I  a  •  4th  N,      L«      ', 

As  ir : 2s::ii.6 :  — As  04 :  294.5 :: 75  ; 

11.5  75 


1822  5 
•         18516 

■  Tons. 

4tbNo.r:2a4.5  •4)  19837.5  (2U 

188 


108 
94 


•97 
94 


Now  in  this  method  no  consideration  being  had  of  the  depth 
of  the  ship ;  but  all  ships  being  supposed  to  be  built  on  precisely 
the  same  proportions,  which  if  notoriously  not  the  case ;  we  need 
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pot  wottder  H  ibatnetiag  feom  emj  aduer  ^cftjr  W  dnpe,  the 
iomitige  tarn  oot  the  same  in  vessels  of  very  clifferent  capacity  a«Hl 
jkttiden,  mb4  turn  out  dUferent  in  vesseb  cf  the  saaie  capaci^. 
Thus,  suppose  the  sapM  ship  to  be  in  depth  13  feet,  and  Ae  (e 
measured  by  the  first  nile,  her  burden  will  be  238^  tons,  inplead 
9i2Ui  Thui« 

Length  75  feet 
Breadth  93 


1TO5 
ficplfc        13 

To^is 

M)  2S42$  (238.6 
183 

•  862 
93t 

•8M 
762 

•583 

470 

♦ 

This  is  tfii  ttearest  to  <he  reri  capacity  of  the  shg>:  bpt  tiie  other 
Is  the  result  of  vrhat  is  ealled  carpenter's  measure ;  which  Is  always 
supposed  to  give  3  tonnage  considerably  less  than  the  true  but  den 
of  thevetid. 


■^  ••- 


CHAP.  XL 


SVRVEYUia  OR  fJiND-MEASURINC. 


J9T  murteying,  is  understood  the  art  of  measuring  the  superficial 
"^^  contents  of  a  field,  an  estate,  a  parish,  a  county,  &c.  com<» 
prehending  in  its  full  extent  three  several  operations,  viz.  1st, 
Making  the  survey,  or  measuring  the  dimelisions  of  the  ground, 
f  nd.  Delineating  or  laying  down  upon  paper  a  correct  representa* 
tion  of  the  ground  surveyed :  every  part  and  object  being  shown 
in  its  due  situation  and  proportion  with  respect  to  others.  And 
Brdly,  Calculatmg  or  castmg  up  the  area  or  superficial  ^contents 
of  the  several  portions  and  of  the  whole.  The  first  operation  or 
surveying  consists  of  two  parts,  the  measurement  of  the  angles,  and 
that  of  the  sides  of  the  ground  surveyed :  the  former  is  principally 
performed  by  the  ikeodoiiie,  and  the  latter  bv  the  chain,  by  which 
also  angles  may  be  very  correctly  ascertained.  The  quantities 
of  the  angles  and  the  lengths  of  the  sides  and  other  dimensions  of 
fhe  ground  are  regularly  entered,  together  with  all  other  necessary 
particulars,  in  the  Field-book ;  at  the  same  time  that  a  general 
draught  of  the  whole  is,  by  some  surveyors,  made  out  upon 
paper,  by  means  of  the  instrument  called  the  Pltdn  Table. 

The  theodolite  h  a  circle  of  brass  of  6,  0,  or  12  inches  diameter, 
strengthened  by  two  cross  bars  intersecting  at  right-angles  in  the 
centre.  The  cucular  part,  or  limbe  as  it  is  called,  is  divided  into 
MO  degrees,  minutes,  &c.  To  the  circle  is  adapted  a  small  teles- 
cope for  the  more  accurately  viewing  objects  at  a  distance ;  and  on 
the  centre  of  the  instrument  moves  a\;ircular  plate  or  index,  having 
in  the  middle  a  mariner's  compass,  to  point  out  the  situation  and 
bearings  of  objects,  with  another  small  telescope.  At  each  end  of 
these  telescopes  are  plain  sights  for  observing  objects  near  the 
eye.  The  instrument  is  also  furnished  with  spirit  or  other  levels* 
for  placing  it  truly  horizontaL  The  whole  is  mounted  on  a  fuU 
crnm  or  Uiree-legged  staff,  with  a  ball  and  socket,  and  other  con« 
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trivaoces^ibr  placing  the  theodolite  in  any  required  position.  The 
graphometer  is  one-half  of  the  theodolite,  containing  only  a  semi- 
circle or  1 80  degrees :  it  wants  also  the  telescopes :  but  its  uses  ai€ 
the  same  with  those  of  the  circular  instrument.  In  using  either  ef 
these  instruments,  it  is  placed  by  means  of  a  plammet  banginy 
from  the  centre,  exactly  over  the  angular  point,  or  as  near  to  it  as 
may  be  possible.  Suppose  this  to  be  the  corner  of  an  inclosare 
bounded  by  hedges.  Looking  through  the  telescope  or  sights  fixed 
on  that  diameter  of  the  circle,  where  die  degrees  begin  to  be  counted 
from  0,  direct  that  diameter  along  the  line  of  one  ^tbe  hedges  and 
screw  it  fast:  then  move  the  moveable  arm  or  index  with  iti 
sights  round,  until  it  stand  exactly  along  the  line  of  the  other 
hedge,  forming  the  angle  where  the  mtrument  stands*  and  screw  it 
fast.  Next  looking  on  the  limbe  of  the  circle,  observe  how  many 
degrees,  minutes,  &c.  are  intercepted  between  the  index  and  the 
beginning  of  the  scale,  which  will  -point  out  the  quantity  of  tho 
angle  measured. 

The  plcan^tahle  is  an  instrument  by  jvhich  a  plot  or  diangbt  of  m 
piece  of  ground  iiiav  be  drawn  witli  sufficient  accuracy,  as  the  snr- 
vey  go*es  on  in  the  field.  It  consists  of  a  plain  rectangular  or  square 
board,  fixed  on  a  fulcrum  or  tripod,  but  moveable  in  all  directioiis. 
To  it  is  adapted  a  frame  sitting  close  round  the  edges,  to  fe^tefi  tlie 
paper  on  which  the  draught  is  to  be,  made.  On  the  sides  are 
hiafked  scales  of  equal  p^rts  for  pleasuring  off  distances,  and  of 
degrees,  &c.  that  the  instrument  may  be  used  as  a  theodolite ;  it 
has  also  a  compass  Qnd  a  mpveablc  ijidex  with  sights,  to  take  angles 
and  bearings; 

The  instruments  commonly  used  for  measuring  lines  are  tha 
chain  for  shorter,  and  the  perambulator  for  greater  distances* 
Yhe  English  chain  consists. of  100  links,  each  link  being  in  length 
7.02  inches,  consequently  the  whole  chain  contains  792  inches^ 
or  eo  feet,  «r  22  yarcjs,  pr  4  poles,  I'his  is  cpmnionlv  called 
Gunt€r*s  chain,  from  the  inventor,  an  ingenious  practical  geome« 
tiician  who  died  about  the  year  1626 ;  and  it  is  peculiarly  adapted 
to  the  measurement  of  land,  because  10  square  chains  are  pre« 
cisely  an  English  acre :  so  that  the  dimensions  of  a  field  being 
taken  in  these  chains,  and  the  area  or  contents  computed,  in  square 
eli^ins,  the  tenth  part  of  the  product  will  be  the  i^umber  of  a^res 
h*quired, 

Scotch  acres,  <&:c.  being  greater  than  the  corresponding  measures 
in  England,  the  Scotch  phaip  is  proportion%bly  longer  than  the 
English:  for  although  it  be  likewise  divided  into  a  IQO  links,  yet 
the  whole  lengtii  of  the  chain  b^ug,  not  22  yards,  blit  24  Scotch 
ells,  equal  to  74  English  feet  (or  rather  to  74  feet  4|  inches,  on 
account  of  the  excess  of  the»  Scotch  above  the  English  foot)  the 
links  of  the  Scptcli  chain  contain  8 .  928  English  inches ;  conse- 
.quently  4  Scotcn  acres  are  something  more  than  5  English  acres. 

In  measuring  with  the  chain  the  surveyor  provides  ten  small  rods 
of  iron  or  wood  called  arrows,  to  be  carried  by  the  leader  orfterson 
who  draws  the  chain,  and  one  is  to  be  struck  in  the  ground  at  the 
end  of  each  chain^  ^  be  gathered  up'b^  the  follower  as  he  comes 
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tip.  By  these  arrows  the  follower  reckons  the  number  of  chains 
run  over  in  any  one  course.  For  readiness  in  counting  the  links 
the  chain  is  divided  into  tens,  by  pieces  of  brass  marked  both  ways 
from  the  handled  at  each  end  to  the  50th  link  in  the  middle,  which 
b  usually  a  circular  plain  piece  of  brass.  In  using  the  chain,  the 
follower  (commonly  the  surveyor  himself)- holds  the  6nd  of  the  chain 
at  the  spot  where  the  measurement  is  to  commence,  while  the  leader 
walks  on,  drawing  the  chain  by  the  other  end  after  him  until  it  be 
stretched  to4ts  full  length;  Then  looking  back,  he  n\oves  to  the 
fight  or  left  as  directed  by  the  follower  until  the  end  of  the  chain 
in  his  hand  be  precisely  in  a  line  with  the  object  upon  which  the 
.  distance  is  to  be  measured.  In  this  situation  the  leader  sticks  as 
arrow  in  the  ground  exactly  at  the  end  of  the  chain,  and  then  goc» 
«n  drawing  it  after  him  in  the  same  direction,  until  the  follower 
eome  up  to  the  arrow.  Here  when  in  the.  true  line  of  direction 
t)ie  leader  sticks  aaother  in « the  ground ;  and  in  tliis  way  proceeds 
to  the  end  of  the  course.  The  number  of  arrows  taken  up  by  the 
lioUower  shows  how  many  complete  chains  are  in  the  line  measured^ 
which,  with  the  number  of  odd  links,  if  any,  between  the  last 
placed  arro^  and  the  end  of  the  line,  will  give  the  whole  distance 
between  the  two  extremities.  Thus  if.  the  follower  hold  6  arrows 
and  that  the  distance  beyond  the  last  arrow  and  the  end  of  the 
course  be'  76  links,  he  l^nows  the  whole  line  measured  to  contain 
0  chains  and'  76  links,  written  down  thus  6ch.  761.  or  6.75ch. 
or  675*  links. 

It  was  already  said  that  not  only  lines  and  sid^s  of  fields  &c. 
hut  also  angles  may  be  accurately  measured  by  the  chain.  This 
practice  depends  on  the  property  of  all  right-angled  triangles,  (see 
the  beginning  of  Mensuration  of  Surfaces)  that  the  square  con- 
structed on  the  hypothenuse  or  side  opposite  to  the  right^angle^ 
i*  always  equal  to  the  sum  of  the  two  squares,  constructed  on  the 
two  sides,  filming  the  right-angle,  or  the  base  and  the  perpendicular. 
Tlie  numbers  3,  4,  and  6,  are  just  such  that  if  a  triangle  were 
formed  with  sides  of  these  lengths,  it  would  be  right-angled  at  t^e 
meeting  of  the  sides  3  and  4,  and  opposite  to  the  side  5.  But  not 
these  precise  numbers  alone  will  form  a  right«angled  triangle ;  any 
repetitions  of  them  will  do  the  same  thing.  Thus  if  we  take  6 
times  each,  or  18,  24,  and  30:  the  square  of  18  i^  324,  and  the 
square  24  is  676 ;  their  sum  is  900,  the  square  root  of  which  is  30. 
Hence  if  we  construct  a  triangle  the  sides  of  which  shall  be  18, 
94,  and  30  links,  fe^t,  yards,  &c.  it  will  be  right-angled  at  the 
meeting  of  the  two  shorter  sides.  Let  the  100  links  in  a  chain  be. 
divided  by  the  bum  of  3  +  4  +  6  or  12,  tlie  nearest  quotient  is  8. 
Multiplying  therefore  these  numbers  by  8  we  have  24,  32,  and  40, 
in  all  9G,  as  the  number  of  links  out  of  one  chain  with  which  a 
rigfaUangfed  triangle  may  be  constructed  in  the  field.  To  do  this 
fix  an  arrow  in  the  ground  at  the  point  where  the  right-angle  is 
to  be  formed :  over  this  arrow  lay  the  ring  connecting  the  24ti]  and 
26th  hnks  together ;  carry  the  beginning  of  the  chain  along  the  line 
to  be  the  base  of  the  triangle,  and  fix  it  with  another  arrow,  which 
wiU  be  distant  24  link3  from  the  first;  then  counting  82  liidts  froa 
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Ibe  ^th  tbat  is  the  66tli,  and  40  linksf  oKHPe  that  is  ^  the  Mtfa^  place 
thb  last  over  the,  arrow  at  the  beginning,  of  the  cfaaio,  When  a 
third  arrow  placed  at  the  end  0f  the  odth  liiifc,  in  tiie  doubler  o^  th^ 
chain,  M^iil  point  out  a  spot  exactly  perpendicular  to  the  angiilat 
point  occupied  by  the  arrow  first  f^ced,  in  the  24tb  link.  In  thit 
aiaffiier  a  right-angle  may  be  fonned,  or  9,per]9eiidicalar  may  h4 
raised,  at  any  given  point  by  the  chaiii.  Bnt  to'  measure  an  angt^ 
ou  tlie  ground,  formed  by  two  hedges,  walb»  or  other  bounditig 
lines,  (}ie  process  is  still  more  simple.  Measure  to  any  conTenient 
distance  along  both  lines,  the  longer  the  bettev,  attd  then  measui^ 
the  distance  across  the  field  between  t)M  extremities  of  thos€  tv^ 
measured  spaces :  by  tins  operation  the  groami,  a  £irm,  for  im 
stance,  may  be  planned  and  cast  up  with  much^  more  accmtfoy 
than  can  possibly  be  done  by  tke  uae  of  any  circular  instrument 
lor  measuring  aaglea  whatever.  A  perpendicuiar  may  also  be  let 
lall  from  any  given  point  upon  a  line,  by  tkir  diaia  with  great 
expedition.  Placing  one  end  of  the  dmin  at  tbe  given  point  (distant 
pot  mote  tliarf  85  links  or  so  from  the  line)  with  th«  other  strelehed 
out  just  to  touch  the  given  hne,  make  marJu  on  each  side  of  tbe 
apot  where  tlie  perpendicular  must  iall :  the  point  eaactly  ki  the 
middle  between  these  two  maHis  will  be  timt  to  which  a  perpen^ 
dicular  from  the  original  point  wHl  be  directed.  " 

The  operations^  the  reader  will  perceive,  are  only  doing  with  a 
chain  or  other  roeasuring  line  in  the  fiebd^  what  he  dots  with 
compasses  on  paprr  in  the  house. 

Another  instrument  iibr  measairmg  diatanees  is  the  pepmnJMaior^ 
so  called  because  it  works  by  the  revohitiOn>  of  a  wheel,  or  the 
odometer^  a  name  signifying  merely  a  maehtne  for  measuring  tht 
way  or  road :  of  these  ktst  some  are  apjfilied  to  the  wheel  of  t 
travelling  carriage,  and  othera  can  be  carried  in  the  side-pocket,  to 
count  the  revolutions  of  the  wheel,  or  the  steps  of  the  liMBarer,  mid 
thence  to  ascertain  the  road<*-distaBee  travelled  over.  None  of 
these  machines  however  are  fit  for  surveying  land»  beca«»e  by 
sinking  idto  every  hoUow,  and  mounting  over  every  height,  they 
constantly  give  the  distances  greater  than  the  truth. 

3.  The  second  operation  of  the  surveyor  is  to  lay  down  upon 
paper,  veilum,  &t.  a  correct  and  faithful  delitieation  or  plan  of  the 
iaiid  surveyed,  exhibiting  the  boundaries,  internal  divisions  of 
^rms,  iadosures,  woods,  and  plantations,  meadows,  commons,  hills^ 
rivers,  pond%  buildings,  gardens,  and  all  other  objects  necessary 
foi  conveying  a  just  notion  of  the  estate,  county,  &c.  Tbe  lines 
of  distance  are  laid  down  from  scales  of  equal  parts,  usually 
aepresenting  chaiss  and  links^  because  of  their  relation  to  the 
common  denominations  of  land-measurinf.  The  angles  are  laid 
down  by  the  compasses  from  a  scale  of  chords  (Geom.  Circle)  or 
by  means  of  ihei  proiractofy  an  instrument  containing  a  semicircle 
or  180  degrees.  lu  laying  down  an  angle,  the  straight  side  is 
accurately  applied  to  the  given  line,  with  the  central  point  at  its 
cxtreinity,  the  degrees  are  then  counted  off  on  the  semicircle,  by 
which  is  fixed  a  point  through  which  a  line  drawn  from  the  extremity 
of  the  £rsl  w»U  &cm  the  angle  fe^yiMd.    If  however  the  angles 
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kave  bceo  flMSimd  with  the  chua  they  ntist  be  hid  downra 
paper  from  a  Maleef  eqaal  parts,  correspoiidiiig  to  chains  and 


8.  The  third  and. most  important  part  of  the  snrveyor's  duty 
b  to  calcubte  or  cast  up  the  area  or  superficial  content  of  the  seve* 
'  jal  indosures,  fields,  or  other  divisions  of  the  land  surveyed.  In 
upeaking  of  mensuration  of  surfaces,  it  was  observed,  that  alt  plane 
^res  however  irregular,  may  be  divided  bto  triangles,  by  lines 
crossing  them  from, angle  to  angle,  or  from  each  angle  to  a  point 
chosen  towards  the  centre  of  the  ground.  Let  the  annexed  diagnun, 

fiff .  a6,  represent  a  piece 
of  land,  of  which  the 
boundaries  are  the  curv- 
ed Une  A  a  c  r  B,  and 
the  straight  lines  B  C, 
D  E,  F  A.     But  for 
-the  present  let  us  pass 
over  the  bendings  be* 
tween  A  and  B,  and  that 
the   boundaiT  in  that 
part  is  the  direct  line 
A  B.    If  fromjBuy  cor* 
ner  of  the  ground,  the 
most  convenient,  as  at 
£,  lines  be  drawn  to  the 
opposite  comers,  as  E 
C,  £  B,  E  A,  the  ground 
will  be  thrown  into  the 
4  trianeles  E  D  C,  E  C  B»  E  B  A,  and  E  A  F:  for  lines  drawn  from 
an  anjpe  will  always  divide  any  figure  into  as  mai^  triangles  as  it 
has  sides,  except  two,  and  fig.  96  is  six*sided.    Knowing  the  ex* 
ternal  sides  of  the  figure,  and  the  length  of  the  lines  drawn  from 
E,  the  contents  of  these  A  triangles  may  be^  calculated,  and  their 
sum  will  be  the  area  of  the  ground. 

Again,  from  some  central  position  as  at  6,  let  lines  be  drawn  to 
each  angle  as  G  A,  O  B,  O  C,  O  D,  O  £,  and  O  F,  forming  just 
as  many  triangles  as  the  figure  has  sides.  If  these  lines  from  G  be 
measured,  all  the  aides  of  the  6  triangles  are  given,  and  their 
several  areas  ma^  be  computed  for  the  total  c<»teBts  of  the  ground. 
These  several  dimensions  are : 


Boundaries. 

AB 
BC 
CD 
PE 
E  F 
FA 


Ch.  L. 

10.48 
9.12 

10.00 
6.28 
8.32 

12.64 


Lines  from  £• 

EA  ' 

£B   ' 
EC 


Ch.  L. 

12.88 

18.60 

9.86 


Lines  from  O. 


6A 
GB 
GC 
QD 
G£ 
GF 


Ch.  L. 
r.68 
7.28 
8.32 

11.20 
6.80 

11.99 


By  enyloying  the  lines  drawn  to  the  opposite  angles  of  the 

2  P 


tepLvd  to  its  snbdhifioii  mtn  scfMuwte  C«Ms  by  tins  ttnfitbt  feoces 
meeting  at  0»  vix.  G  A,  O  C,  and  G  E,  fonning  with  the  outward 
lenpes  the  S  hmt^mAeA  iocloiiMs  A  O  £  F,  A  G  C  B,aiul  CG  ED^ 
which  ean  be  eonqtuted  only  by  the  foes  drawn  ftom  G. 

1.  For  the  oMtent  of  the  whole  surrey  let  im  b^^  by  the 
triangle  A  E  F,  of  which  aU  the  aidea  are  fatowa.  To  find  tfat 
^rpendicttiar  E  s,  ngntkMj  to  Ae  ndes  IbnMirly  gitea,  Wa  have 
^'  proporttoa. 


As  Basa  t6  Smh  of  sides,  so  Diff.  of  sides  to  Di£  of  Segments. 

AF      :     AE+EF    ::     AE-.EF     :         A*~#F 
12.64     :  12.88+8.32  ::  12. 88^.8. 82  : 
8.32  8.32 


!i^l.20 
4.56 

C7. 
3. 

64 

.82 

4.56 

t  2720 
10  600 
84  80 

12.64 

do.  6720 
89  448 

1  Base  =  6.82 
+  i  Diff.  =:  3.82 

*8  192 
7  684 

A I    =:10.14 

<  6080 
6066 

1  Base  r=  6. St 

•-*  I  mS.  zsz  3.82 

1024  $  t        z::  2.60 


Kow,  in  the  right«angled  triangle  A  a  £y  if  froaft  the  aqaare  of 
A  £=  12 .  88=  166 .  8944,  we  sabtraet  the  square  of  A  #=10 .  14=z 
102.8106»  and  of  the  ieniainderz=63 . 0748  extract  the  square 
root,  we  obtain  7 .  94  for  the  perpendicuUur  £  #,  which  maltiplied 
by  ohe-haif  of  the  base  A  F,  or  6 .  32,  will  give  60 .  1808  square 

chains,  to  be  brought  into 

Sq.  Chains  proper    land-measures   as 

10)  60 .  1808  (  In  the  margin.  The  square 

chains  divided  by  10  give 

A.    6 .  01808  ftcres ;  and  the  remainder 

4  successiveljr  multiplied  by 

■  M  „  the  roods  in  an  acre,  the 

tL   0.07232  square  poles  in  a  rood,  attd 

40  the  square  yards  in  a  pole, 

will  give  6  acres»  0  rood^» 


trAii»«im%«irtii«» 


SHI 


tbe  tttMBirflc&iliai^  of  tbe 
triaB|fe  ASF. 


P»S.8»Ma 


♦  • 


-      - 1.  ffr.oon 

If  in  IfaeBame  we  calculate  thekagttiof  perpendicvhrflctlkUfiYMii 
B  opisi  ArfU^vii  C  upon  B  £,  aiid  fiun|>  imon  C  E»  we-c^ 
the  «rftiaof  the  other  triangles  A  B  $,  Ji  C  E^  aad  €*D  E ;  which| 
with  that  of  A  E  F»  will  be  the  whole  content  of  flio  had  sunreyed* 

Op  tbe  other  hand»  considerinf  the  taoM  extent  of  famd  as  dis-* 
tribute  into  three  quadrangukr  fieUs,  AGEF,  A6CB»  and 
C  6  E  D»  if  to  tbe  triangle  A  £  F,  ali:eady  cast  iip»  we  add  the 
triangle  A  G  E»  the  sum  will  be  the  contentof  the  fieU  A  OEFt 
Letuic ofM^r^tioii  be perfonaed. 

A  £:  A  O4-O  £::A  6-G  E:  A«--jr£ 


14»tt 

1  1684 
11  M4 

Ifi.tt)  lfl.74M( 
llWt 


116M 

10904 

■  ■     .^ 

1M09 

lIB9t 

"4080 
8964 


AE  s  12.88 


••44 
-f       w4M» 


I 994^^ 


I  AB  S6.44 


«S       =  8.94684 


f  .         » 


*8ie 

A  0-7.04 

T.98 

6944 
4006 
68  78 

58.98S4 


Adt  s:  0.98408 
9.98466 


8467836 
4160790 
f778860 
M80995  . 
6  S41186 
41  00790 

4».6ee876l9SB6 


\ 


TOVHG  Ji4il!t  Mif  €«llt AirXM. 

M.9024  U)90.ttM 

48.0883700835  '     ■ 

ii-  A.    8.8869 

18.8880888778  (8*80  s  Oc  4 

» 1.86 

~^  18.88  9  AX 

<8)188 
188 

7  788  r.  4.08  88^ 

88  18  88  80.88 


. » * 


8q.  Cb.  80 .8580 


T.  0.868 


A    R    P    Y 

Tte  friasgk  A  O  E  confaiilt  Aerefort    8. .  0. .  4. .  0 .  868 
And  A  £  F,  before  compated    5.. 0.. 8.. 87. 0072 

AtOL  of  die  field  A  G  £  F,  Acres    7..0..6  .87.8758 


Ib  the  samcf  S^y  afe  the  other  two  fields  cast  ap ;  and  the 
amount  of  the  three  taken  together  will  be  emial  to  diat  found  by 
means  of  the  4  triangles  before  computed.  By  thus  taking  Affer- 
ent dimepMons  of  pound,  and  by  thenoe, computing  its'  area,' 
distributed  into  figures  of  different  sliapes,  we  Imve  at  once  the 
most  severe  but  the  most  accurate  mode  of  discovering  its  real 
content.  It  is  however  to  be  observe^  that  tha  same  piece  of  land, 
measured  not  only  bv  differenrt  dimensions,  but  even  on  the  same 
lines,  by  the  most  skilful  and  attentive  surveyor  and  assistants,  and 
with  the.  bcst.flxmstituted  instruments,  will  never  fomish  precisely 
the  same  measures,  and  consequently  the  computations  founded  on 
them  can  never  absolutely  coincide. 

In  the  foregoing  operations  we  have  proceeded  on  the  si^posttiaB 
that  the  boundary  from  A  lo  B  is  one  continued  atraight  line. 
Thi»  however  is  not  the  case,  fi>r  fi^nm  A  the  fence  tmn  out'*, 
wardly,  but  straight,  to  a,  where  it  forms  an  angk  tov^rds  die 
ground  surveyed,  and  runs  on  straight  to  c,  where  it  meets  tiie 
measured,, biiit  imi^inary  line  i<miing  A  to  B.  The  fi^^  AacU 
therefore  a  right-lined  triangle,  of  which  the  three  sides  may  be 
.  measured  in  the  field,  and  its  content  caft  up,  as  before  diown. 
Where  the  boundary  orteoe,  however,  deviates  but  a  small  quantify* 
as  in  this  case,  from  the  measured  line  A  B,  it  is  oonstdered  to  be 
suffident  in.  practice  to  measure  the  distance  between  the  ex* 
tremtties  of  the  deviation,  as  here  file  lengtfi  of  A  c,  and  the 
lenath  of  a  perpendicular  a  n  from  the  .vertex  of  the  trtaligle  to 
thelbase.    I^halexi^of  AcU  lohain  84  links  (1.S4)  and  die 
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perpendictibr  a  n  b  28  links,  (.28,)  kalf ofwhich  .14  mullipliecl  by 
the  base  A  c  1 .30  gives  .1890  of  a  square  chain,  equal  to  2  poles 
27.688  yards.  But  this  quantity  lying  on  the  outside  or  the 
measureSl  line  A  B^  it  is  to  be  added  to  the  content  of  the  field 
A  G  C  B.  Again,  at  the  point  c,  the  bounding  fence  crosses  the 
measured  Kne  A  B,  and  sweeps  round  in  a  curve  to  B.  The 
portion  of  land  A  ae  consisting  of  straight  lines,  it  was  measured 
as  a  triangle  ;  but  the  portion  erBa  formed  by  a  curve  partaking 
of  a  circle :  it  might  therefore  be  computed  according  to  the  rule 
formerly  given  foi^  measuring  die  segment  of  a  circle.  But  as  m 
curve  of  such  geometrical  accuracy  cannot  be  expected  in  a  fence 
following  the  windings  of  a  road  or  a  river,  it  is  customary  to 
measure  such  irregular  deviations  from  a  right  line  by  taking  a 
number  of  perpendiculars  from  the  fence  to  the  base,  like  r  o  in 
'  the  figure,  by  a  medium  of  which  the  content  may  be  found.  The 
most  correct  way  is  to  multiply  half  the  sum  of  two  aiyacent 
perpendiculars  by  the  intermediate  distance  between  them,  for  the 
area  of  the  space  included  by  them ;  and  the  sum  of  aJl  these 
products  is  the  area  of  the  figure.  In  common  practise  however, 
the  area  of  such  a  curved  space  as  B  o  c  r  is  found  by  taking 
several  breadths  as  o  r,  adding  them  all  together,  and  dividing 
the  sum  by  1  more  than  the  number  of  breadths.  Thus  between 
c  and  B  are  measured  5  perpendiculars,  of  which  the  longest  in  the 
middle  is  o  r=:20  liid(s,  the  others  between  o  and  e  are  17  and 
12,  and  those  between  o  and  B  are  18  and  11.  The  sum  of  these 
breadths  is  78,  which,'  divided  by  the  number  of  breadths  6-1-1 
r=6,  wtU  give  13  for  a  medium ;  and  this  multiplied  by  the  length 
of  the  base  cB=rl.8^  gives  for  the  ar«i  of  the  figure  .  1742  of 
a  square  chain,  equal  to  2  poles  24.1128  yards.  But  this  quantity 
being  inaluded  within  the  measured  line  c  B,  it  must  consequently 
be  deducted  from  the  content  of  the  field  A  O  C  B,  when  the 
remainder  will  be  the  true  quantity  of  fauid  comprehended  within 
the  right  lines  A  O;  O  C,  and  C  B,  and  the  mixed  crooked  Ime 
B  r  c  0  A.  The  breadths  or  offsets  of  such  small  pieces  of  land  as 
those  here  mentioned,  aie  measured  at  right-angles  to  tl^e  line  of 
measurement  by  the  chain  itself,  or  by  a  wooden  rod  exaotly  tea 
Knks  in  length,  and  hence  called  theoAet-staff. 


CHAR  XII. 


NAVIGATION. 


J^Y  Na»igaii(m^  tu  a  bniieh  of  sewnee  audi  art,  ire  kara  f» 
cdodttct  a  ship  fcom  one  port  to  aaotber,  acioM  tlie  ocean, 
and  to  ascertain  her_potitioD»  at  any  intermediate  point  of  heir 
voyage.  In  navigatioo  two  things  are  supfrased  to  be  known} 
the  direction  or  the  emtru  on  which  the  ship  saib,  and  the  space 
or  diUana  sailed  on  that  course.  The  oonrse  is  asceitained  by 
the  means  of  an  instrument  called  the  fnmriner^s  campati.  Tha 
iratiue  of  this  instrunent,  admirabie  as  it  is  simple,  arises  from  the 
property  peculiar  to  the  magnei,  that,  when  at  liberty  to  mo?o 
freely,  it  inTariably  stands  with  the  one  part  towards  the  north 
and  the  other  towards  the  south*  The  magnet  possesses  a  particubr 
^  affinity  with  iron^  which  it  attracts  in  preference  to^  every  other 
substance.  To  iron  it  also  communicates  its  own  distin|ttishing 
properties,  of  attracting  odier  iron,  and  of  fdacing  itself  in  the 
direction  of  the  amis  or  poles  of  the  earth.  The  magnet  is  indeed 
itself  an  ore  of  iron,  of  a  dark  bro^  or  neariy  black  colour.  It 
is  found  in  many  places ;  but  in  antient  times  was  chiefW  drawn 
from  the  vicinity  of  MugneM  a  city  in  Asia  Minor ;  and  from  that 
circumstance  it  received  its  name  among  the  Greeks,  who  first 
npiade  it  known  to  Europe.  The  illustrious  Greek  philosopher 
Plato,  who  died  about  350  years  before  the  birth  of  our  Saviour, 
in  a  part  of  his  writings  compares  the  effect  produced  by  poetry, 
on  minds  endowed  with  a  feeling  of  its  beauties,  to  the  operation 
of  the  magnet  on  rings  of  iron,  which  it  not  only  attracted,  but 
empoweix^  to  act  upon  other  rings  of  iron,  in  the  si^me  way  with 
the  magnet  itself,  so  as  to  form  a  Connected  chain  of  magnetised 
rings.  Had  the  antienU,  insteaid  of  nniking  experfanents  with 
circular  rings,  upon  auy  occasion  employed  long  imrrow  bars  of 
iron,  may  we  not  suppose  that  such  bars,  when  at  liberty  to  move 
freely  in  ail  directions,  Would  have  phwed  themselves  as  we  now 
see  them  do,  with  the  one  and  pointing  Ut  north,  and  the  other  to 
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tfMitfif  TkMB  the  pobrity  of  the  magnet  and  of  magnetised  Iron 
bars  or  aeisdlet  would  have  been  *eariy  discovered,  and  probably 
have  bees  ap|riiedy  aa  is  now  t}ie  case,  to  the  purposes  of  geography 
and  navigation.  The  Chinese,  it  is  said,  were  acquainted  with  the 
polarity  of  the  aMgnet,  and  its  nse  in  navigation,  three  thousand 
years  ago :  but  when  we  consider  the  very  peculiar  nature  of  the 
msUNrieal  records  of  that  singular  people,  and  the  very  suspectable 
channels  through  which  our  knowledge  of  China  has,  until  lately* 
been  conveyed  to  ns,  we  may  safely  suspend  our  belief  of  that  asser- 
tion. Thh  disbelief  will  be  thie  more  reasonable  when  we  reflect 
tbst,  even  at  this  day,  when  the  Chinese  are  acquainted  with  the 
magnetic  needle»  and  have  continued  opportunities  of  observing 
the  v^«t  advantages  derived  firom  it  by  European  mariners,  resort- 
ing to  their  ports,  the  Chinese  still  make  verv  little  use  of  the 
^mpass ;  preferring  a  fedioas  winding  course  along  and  near  the 
the  coast,  to  a^  short  and  direct  voyage  across  the  sea,  in  which  by 
Ipeaing  sight  of  the  land,  the  compass  would  become  their  only 


It  is  eenci«(ly  asserted  that  the  invention  of  tlie  mariner's  com* 
nass  is  due  to  Pkmio  Giiria,  a  native  of  Amalfi,  on  the  coast  of 
Italy,  a  little  South  from  Naples ;  and  this  may  have  been  the  case  : 
but  that  the  polarity  of  the  magnetic  needle,  and  its  use  in  navi- 

fation  were  known  long  before  him,  is  placed  beyond  all  doubt, 
y  passages  in  the  writings  M*  JHngk  de  Bercy,  otherwise  called 
Guwt  de  Proi»ins,  and  James  de  Ftlry,    both  of  France,  who 
flouri&hed  in  the  close  of  the  12th  century.    The  former  who 
vrrote  in  J 181,  says:  **  the  polar  star  does  not  move.    Seanwn  have 
an  art  which  cannot  deceive,  by  virtue  of  the  numete,  an  iI)-fevoured 
brownish  stone>  to  which  iron  of  itself  adheres^    They  seardi  for 
the  right  point  [of  the  magnet,]  and  when  they  have  touched  a 
needle  with  it,  and  laid  it  on  bit  of  straw,  they  place  the  straw  on 
water  in  a  bason,  where  it  iSoats.    Then  the  pomt  of  tlie  needle  is 
drawn  infallibly  towards  the  pole-star  ;  and  when  the  night  is  dark 
and  gloomy,  so  that  neither  star  nor  moon  is  visible,  the  mariners 
set  a  light  beside  the  needle,  and  they  are  sure  that  the  [North 
pole]  atar  is  opposite  to  the  point.    By  this  is  the  seaman  directed 
in  his  course ;  and  this  is  an  art  which  cannot  deceive."    This 
very   carious  passage,  of  great  importance,  although  but  little 
known,  proves  the  polarity  of  the  magnetic  needle  a^d  its  uses  to 
have  been  known  above  a  century  before  the  time  of  Gioia  bf 
Amalfi :  bat  it  also  shows  the  smaU  progress  made  in  its  application 
'  by  even  the  most  expert  mariners  of  the  Mediterranei^n,  and  of 
the  world.    The  common  English  name  for  the  magnet  is  the 
loadstone,  or  moro»^roperly  lode-stone,  supposed  to  be  derived 
from  an  antient  Saxon  term  signifybc  to  letui  or  guide:  if  this  b^ 
true  the  polaritv  of  the  magnet  must  have  been  known  in  the  nprtb 
of  Europe  much  earlier  titon  in  the  south.  \' 

The  natural  magnet  communicates  its  properties  to  pieces  of  iron 
or  steel,  then  called  artifichil  magnets,  which  may  be  made  more 
powerful  than  the  natural :  and  as  they  can  be  constructckl  of  any 
OQovenieat'form  tbev  are  aow  always  employed.    Both  kinds  of 
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uagaet  possess  these  properties ;  1.  they  attract  and  are  attraefed 
by  iron:  2.  when  placed  on  a  fine  central  point  or  pivots  or 
suspended  in  such  a  way  as  to  be  able  to  move  freely  round,  m 
magnet  turns  its  ends  towards  the  N.  and  S.  poles  of  ^  the  world, 
tbe  same  end  always  turning  to  the  same  pole  :  when  a  a^;net  is 
moving  about,  to  place  itself  N.  and  S.  it  is  said  to  trwerte. 
d.  When  the  N.  pole  of  one  magnet  is  presented  to  the  S.  pok  of 
another,  they  attract  each  other  ^  but  if  the  same  poles  of  tw^ 
magnets  are  brought  together  they  repel  eadi  other.  4.  When  a 
piece  of  steel  in  the  northern  hemisphere,  is  so  balanced  oa  a 
contial  point,  as  to  lie  perfectly  levels  if  it  be  rendered  magnetical 
the  N.  end  will  be  depressed  below  the  level,  and  the  S.  end  will 
be  elevated.  This  is  called  the  dip  of  the  needle,  and  was  dis- 
covered bv  onr  countryman  Roh€rt  N&rman^  in  1676.  5.  It  is  the 
polarity  of  the  magnet  that  renders  it  useful  to  navigators.  When 
It  is  so  supported  as  to  be  able  to  turn  freely  round,  the  pilot  by 
observing  its  positioncan  steer  his  course  in  any  required  direction. 
Thus  if  a  ship  sail  from  one  port  to  another  situated  due  N.  the 
magnetical  needle  will  point  out  the  direction  to  be  followefl ;  and  by 
reversing  the  course  it  wiii  »hew  the  direction  from  the  northern 
to  the  southern  port.  In  sailing  due  E.  or  due  W.  the  magnetical 
needle  will,  b^  pofntiug  N.  and  S.  lye  directly  and  at  right  angles 
across  the  ship  and  the  dirisction  of  her  course. ,  With  a  little 
r^flec^iop  ^nd  observation  a  ^ip  may  be  steered  in  any  inter- 
iftediate  direction.  Although  the  piagnet  in  general  point  N.  and  S.  - 
yet  it  does  not  do  so  exactly  in  all  parts  of  the  world.  In  some 
the  direction  points  to  the  W.  of  N.  and  to  the  E.  of  S.  or  the 
contrary.  The  angle  for^led  by  the  needle  with  the  true  meridian 
pr  N.  and  S.  line  is  called  ih^^declination^  or  more  commonly  die 
variaiion  of  the  nf^edle  or  of  th^  compass ;  and  is  styled  East  or 
West  according  as  the  N.  end  of  the  needle  lies  £•  or  W.  of  the 
true  north.  Apotlier  singular  circumstapce  is  th^t  this  variation* 
is  itself  pontijiually  varying,  in  the  cou^rse  of  time.  Thus  in  1570 
when  the  variation  was  first  observed  at  London,  tbe  N.  end  of, 
the  needle  pointed  11  deg.  15  min.  to  the  eastward  of  the  true  N* 
tbat  is  to  North  bv  East.  In*the  course  of  60  years  this  deviation 
was  observed  to  oe  regularly  diminishing,  so  that  in  1666  the 
position  of  the  needle  exactly  coincided  with  the  iperidian.  Not 
stopping  there  however,  the  N.  point  of  the  needle  has  moved 
prDgressively  westward  to  the  present  time^  when  the  variation 
westwardly  is  about  ^4 J  degrees,  the  N.  eiid  of  the  needk  pointing 
to  the  westward  of  N.  N.  W . 

'  All  circles,  it  was  formerly  said,  ure  divided  into  36Qf degrees: 
but  in  speaking  of  the  positjops  of  places  or  objects  on  the  snrfiure 
of  tbe  earth,  a  different  division  is  adopted.  When  in  any  part  of 
the  northern  hemisphere  (that  is  all  over  Europe,  the  continent  of 
Asia»  two  thirds  of  Africa,  the  whole  of  N.  America,  and  the  parta 
of  S.  America  lying  on  tbe  north  of  tl)e  great  river  of  Amaaont,) 
.  we  turn  our  iace  to  the  sun  at  noon,  he  is  then  due  S.  from  us, 
and  the  pole  immediately  behind  us  bears  due  N. :  our  riight  band  « 
is  turned  to  tbe  W.  and  our  left  to  the  E.    The  horif onis  tbesfihre 
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divided  iilto  4  equal  parts  or  quadrants,  each  ccmtaiiiiDg  90  degrees, . 
by.  radii  drawn  from  the  spot  when  we  stand  to  the  N.  £.  S.  and 
VV.  points.    If  again  we  divide  any  one  of  these  quadrants,  as  for 
instance  that  foinned  by  radii  pointing  N.  and  W.  into  two  equal 
parts,  we  obtain  a  point  partaking  equally  of  these  two  directioas^ 
and  therefore  stykd  North- West.    Taking  now  the  middle  point 
between  N.  W.  and  N.  we  obtain  a  direction  much  more  N.  than' 
W.  and  consequently  called  North  North-W^st.     Lastly,  by  taking 
tlie  middle  point  between  N.  N.  W.  and  N.  we  have  another,  which' 
lying  a  little  to  tlie  Westward  of  North  is  therefore  called  North-' 
by-VVest.     By  such  halving  of  the  circumference  of  the  horizon  if 
is  divided  into  32  equal  portions  by  the  points  of  the  coinpass, 
which  are  named  in  order,  beginning  at  N.  and  proceeding  round' 
by  £.  S.  anc^W.  at*  in  the  following  table. 


Nortli*£Mt 

Sottth«£ast 

South-West 

: "T n 

North-West 

qiMUblBt. 

quadnDt. 

quadrant. 

quadrant,  * 

N  by  R 

E  by  S 

S  by  W 

•     W  by  N 

N  N  E 

£  S  E 

S  S  W 

W  N  W 

N  E  bvN 

N  E      > 

S  E  b^  E 

S  W  by  S 

s  w 

N  W  bv  W 

N  E  by  E 

S  E  by  S 

S  W  by  W 

N  W  by  N 

ENE 

S  S  E 

W  S  W 

N  N  W 

E  by  N 

E.  - 

S  by  E    . 
S. 

4 

W  by  S 

Kby  W 

N. 

The  points  are  also,  for  farther  accuracy,  subdivided  into  halves, 
quarters,  and  eigliths.  The  whole  circumference  of  the  horizon  of 
960  degrees,  being  thus  distributed  into  32  equal  parts,  by  the 
points  of  the  compass,  the  space  between  any  two  points  (which, 
space  is  itself  called  a  point)  must  contain  11  degrees  15  minutes* 
As  however  the  bearing  of  one  place  or  object  from  another,  or 
the  eourse  of  a  ship -cannot  be  expected  to  fall  ,in,  at  all  times, 
exactly  with  any  precise  point,  it  is  usual  and  it  is  best  to  describe 
that  bearing  or  course,  by  stating  how  many  degrees  and  muiutes 
it  lies  on  the  £.  or  W,  side  of  the  meridian  or  K?  and  8.  line. 
Thus  a  W.  N.  W.  course  will  form  an  angle,  of  6  points  to  the 
westward  of  N. ;  and  each  point  being  11^  15',  0  points  will  be  an, 
angle  of  OT^  30',  expressed  thus,  N.  97^  SO'  W.  :*  and  a  course 
1}  degree  more  to  the  westward  could  only  be  expressed  thus^ 
N.  «9«W. 


*  ft  b  proper  to  warn  the  reader  afralntt  a  terlous  error  Into  which  be  may  b« 
led  by  CDOMiltliitf 'books  or  napa,  cempotfM  by  the  natWes  of  the  south  of  Kvrope. 
The  French,  the  Portugese,  the  Spauiardi,  and  the  Italians,  employ  the  terns  «n 
.fMAft,  un  quartet  to  sliulfy  not  a  quarter  qjf  a  point,  as  we  do,  but  a  whole  point  A* 


t0lf>  Thus  ia  the  writlnfrs  of  Utese  nations  N.  1 
1-ith  poikii  to  the  E.  of  V.  as  with  us ;  8.  W. 
by  W. 

2  Q 


1-Hh  E.  •IrniSet  N.  by  E.  anil  net 
l-*th  W.  with  thea  is  onr  9.  W. 
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For  measuang  Ihe  dutanofi  stiled  vfioa  m  eoanfe,  the 
instrumeats  are  the  log  and  tbe  Jba^wiiitile  f /«m.    Tiie  Uf  im 
ti:iaiif;ular  small  niece  of  timber,  witk  lead  fattd  on  one  sadeK  t» 
tkat  It  swims  with  the  opposite  oomer  upwatds^    To  it  ie  fiulned 
a  cord  or  line,  from  100  to  160  ftlboau  loBg»  fif  ided  into  equal 
spaces  by  pieces  ol  twiae»  havbg  oft  then  aa  aumy  knots  as  tfaeaa 
a^ire  spaees  between  each  twine  and  the  beginnine  of  the  line: 
hence  those  spaces  themselves  ave  geneiaUy  ealkd  Anoiis.    The 
•|«d^fh^s  ia  very  small,  containing  only  so  mach  sand  as  wHl  ran 
oat  in  half  a  minute,  or  in  j^.of  anhoorr  tbe  spaee  between  the 
knots  should  Hkewiie  eontain  U  English  feet,  or  -f^  of  a  nanticafc 
mile*    But  because  it  is  always  much  safer  to  suppose  the  ship  to^ 
have  sailed  more  than  less  than  the  treth,  the  Ita^  of  the  knot  ia 
usually  made  only  48  &et    At  eertaimtimes  wImi  the  ship  iaoo 
her  course  the  log  is  thrown  into  the  sea,  and  the  munber  of  knota 
em  the  Kne,  run  out  in  half  h  minute,  by  the  progress  of  the  ship» 
is  taken  for  a  rate  of  her  aiotion  thsouglt  the  watenat  that  time. 
Hence  we  see  in  all  accounts  of  battles,  chasesi  or  o^her  sea* 
adventures,  that  a  ship  is  said  to  have  run  so  nmny  knots,  that  ts» 
sua  am^  adles  in  the  noun    From  the  uiuteadv  force  and  direction 
however  of  the  wind  acting  on  the  ship,  irenk  dm  graves,  and 
ourrents  of  tbe  sea,  and  from  various  otiber  circunuitancea  whidi> 
can  neither  be  governed  nor  eveui  accurately  knentm,  Ihia  mode  of 
tjomputing  a  ship*^  rate  of  Miling  must  evidently  be  subjeist  to  great* 
uncertainty}  and  this   co^joii^  with  the  extreme  difficulty  off 
dctermming  her  course  wiUi  gpwsrtrieat  |»curacy»  rtndem  the 
jfraciice  of  imvigation  as  liable  to  error  at.  the  lAsofy  is  oestain^and) 
iti&Ilible.    To  remedy  these  d^cts  recourse  must  be  had  toi 
eibservatiott  of  the  heavenlv  bodies^  by  which  the  place  of  a  vessel: 
on.  the  sni&ee  of  the  globe  may  be  determined  with  very  great 
precision.    According  to  tlte  position  of  an  obsenRcr^  witk  respect 
^  to  the  equator  and  the  pole,  the  altitude  of  the  sun  &&  would  vaiy^ 
in  a  certain  proportion.    In  our  Quarter  of  tjkt  globe  the  elevatiom 
of  the  N.  pole  being  always  e^ual  to  the  latitude  of  the  place  o£ 
observatioi^  by  an  accurate  measurement  of  that,  elevation  tha 
latitude  could  be  readily  found.    Again,  on,  the  days   of  the 
equinoxes^  viz.  the  21st  of  March  and  the  23rd  of  Se|^t»mbar9  tho 
son  is  in  the  equator,  and  his  elevation.  abos«  dm  bonaon.at  nooa 
is  then  equal  to  the  difference  betweea  the-  latitude  of  the  obserweit 
and  a  quadraut  or  90^.    Bv  observing  his  altitude  therefore  om 
those  days,  that  latitude  will  be  found :  and  bis  a|^arent.in/(ieato 
of  altitude  in  summer,  and  decrease  ill  winter  being  subjected  t» 
certain  laws,   the  proper   corrections  contained,  in  teytatisea  o£ 
astronomy  and  navigation  may  easily  be  applied*  fiii;  ascartmniiif 
the  latitude  of  the  place  of  observation. 

.Various  instruments  have  been  employed  to  measure  the  altitude 
of  the  sun,  moon,  stars,  &c.  above  the  horizon ;  but  that  which  ia 
now  universally  adopted  is  HoMm/l^s  quadrmU^  wo  oamed  after  the 
person  who  first  published  an  account  of  it;  although,  the  firat 
thought  of  the  instrument  originated  with  the  ingcniotts  mechanician 
Dr;  Hook,  and  was  afterwardi  completed  by  tlm  incomparable  Ur 
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tase  MmHm.  a  fwdmut  m^ht  to  be  the  Mi  ptttt  of  tn  eolibf 
mifclti  tni  coDtem  aa  «rcfa  of  90  degr&et  t  but  by  Unit  appliaition  df 
Ifte  MMiplet  of  ^tiics^  in  tbe  ute  of  ftflectiiig  mtrro^y  HwSky'n 
^pmitnt  ilthoQgh  Ibine4  with  an  arch  of  only  45  degrees, 
«Biwen  cvct7  fNirpoae  of  one  twice  as  largei  fij  thii  constractioki 
the  lOftnmieBt  containing  only  the  8th  nait  of  a  ciitrle,  is  in  fa<*t 
not  a  prndttrnt  bnt  m  oeemil ;  aiKi  by  tins  latter  name  it  is  always 
sMntioQed  by  foreigners  writhig  oonceniag  it.  One  of  the  peculiar* 
sMlvaoteges  of  this  inwamnt  it  thaf,  by  tteans  of  die  reftecteA 
ioMge  4if  tbe  ann  or  other  body  obaerted,  in  the  mirror^  an  obser- 
vation can  be  anade  witii  perfieict  accuracy,  on  board  ship,  ootwitfa- 
standing  oB  Hie ,  ^riety  of  nMKion  produced  by  tiie  waves  and 
wind.  In  ealeulttling  the  latitude  of  the  observer  a  variety  of 
carcnasttances  are  t^  be  oonsideted,  in  niodtiyittg  and  correctini 
she  angle  of  elevation  of  the  sun,  i&e.  As  the  eaith  revolves  round 
the  sun,  not  in  a  ciivle>  but  in  an  ellipse  nearly  api^roachhig  tb 
a  circle,  and  that  the  san  il  phiced,  not  in  the  centre,  but  in  a 
ibcns  of  that  ellipse,  it  fellows  that  the  earth  must  in  her  revolution 
be  neawr  tahini  at  onetime  than  at  another.  This  will  be  manifest 
ipom  a  look  at  the  ellipse  in  Geometry,  fig.  15  and  16.  The  ap- 
patent  magnitodeof  the  sun's  body  is  sensibly  greater  in  December 
and  January  than  in  June  and  July:  in  ^e  former  period  it 
meastties  ti  minutes  88  seconds,  but  in  the  latter  81  minutes 
94  seoonds :  the  eartii  must  therefore  be  nearer  to  the  sun  in  th^ 
snidst  of  onr  winter  than  in  Aat  of  our  summer.  (See  the  account 
of  the  seasons  m  Astrm^omy,)  In  measuring  the  sun's  altitude 
the  obaerver  marks  the  upper  or  lower  edge  or  fim6e  (from  the 
the  Latin  word  IMkit  an  eclge  or  bbrder,)  and  by  subtracting  ol- 
adding  the  half  of  thte  apparent  diameter,  at  the  time  of  observatioo^ 
lie  obtains  the  altitude  of  the  sun*s  centre*  Bat  here  other  cor- 
tections  most  be  applied,  on  eccoant  of  the  refhicting  potrer  Of 
the  atr,  and  of  the  elevation  of  the  observer's  eye  above  the  true 
horicoa,  both  which  circumstances  make  the  altitude  appeal 
somewhat  greater  than  it  really  ought  to  be.  When  the  Sun  is 
in  the  ecliptic,  that  is,  at  the  equinoxes,  in  Mareh  and  September^ 
the  sun*s  meridian  altitude  subtcacted  from  00  deg.  leaves  the 
latitude  of  the  observer;  at  alt  otiier  times  his  distance  from  that 
line  on  either  side,  or  Ms  deelhaium  N.  or  8.  must  be  either  cak 
Cttlated,  or  taken  from  accurate  tables,  puMished  in  various  works^ 
but  particularly  in  the  Ntmikai  Ahumatk^  printed  by  the  authority 
of  the  Board  of  Longitade.  Of  these  tables  and  their  uses  a  most 
useful  eollectiott  anfiexpianatioa  will  also  be  fbimd  in  the  Complete 
Nmf^foior  of  Dr.  Maefmy.  For  ascertaing  the  latitade  it  is  always 
most  desirable  to  obtain  the  meridian  or  noon  altitude  of  the  sun : 
but  as  from  the  state  of  the  weather  or  other  impediments,  this 
cannot  ^iways  be  done,  aietbods  have  been  devised  to  arrive  at 
the  same  result,  by  tiro  of  aMre  altitodes  observed  at  other  tunes 
of  the  •  day.  With  respeot  tp  observatioAs  of  this  kind  these 
general  cautions  will  be  useful.  The  observations  ought  to  be 
taken  between  9  in  the  monmg  and  8  m  the  afternoon : — ^when 
botii  a<e  asade  in  ttie  fe^noen,  or  both  im  the  afkemaoi^  the 
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interval  between  tkem  must  not  be  kfit  tbui  the  diftwMe  of ihe 
.observation  of  tbe  greatest  altitude  fr<wi  noon: — if  the  one 
observation  be*  in  the  forenoon  and  the  other  in  the  aftemomi^  Ihe 
interval  between  them  must  not  exceed  4^  hours;  and  in  all  caae» 
tbe.  nearer  the  greater  altitude  is  taken  to  noon^  the  niore  satisiae- 
tory  will  be  the  result, 

from  the  exquisite  perfectictn  to  which  astii>nomical  instrumentf 
are  now  brought  (and  for  which  indeed  to  Xhiland^  Remsden,  and 
other  admirable  artists  of  our  own  country  the  world  is  prijicipaUy 
indebted^  observations  of  the  sun  and  other  heavenly  bodies  may 
be  made,  on  sea  as  well  as  on  laud,  with  all  requisite  aQGura<;y  for 
determiniug  the  latitude  of  the  ship  or  of  the  p^ce  of  the  observer. 
By  these  means  the  position  of  the  observer  can  be  correctly  as- 
certained with  respect  to  his  distance  from  the  equator  and  the 
poles  of  the  earth,  that  is,  to  his  northing  or  southir^.  To  discover 
the  plac4;  of.  the  observer,  however,  on  the  face  of  the  globe, 
bis  ciistancc  on  either  side  of  some  fixed  meridian  must'also  be 
determined ;  in  other  words,  we  must  determine  his  iangiiude  aa 
well  as  his  latitude^  and  in  this  lies  the  grand  difficulty  in  the 
practice  of  seamanship.  AH  places  being  brought  in  sncceasion 
directly  to  face  the  sun,  by  the  earth's  rotation  on  her  axis,  once 
every  24  hoars,  each  must  luive  in  its  turn  its^  own  meridian  line, 
on  which  the  sun  appeals  at  noon,  when  his  apparent  altitude  is 
the  greatest.  But  these  meridian  lines  having  nothing  correspond, 
jng  in  the  heavens,  their  position  can  never  be  determined  by  a' 
reference  to  any  fixed  points  or  objects  in  the  heavens.  As  the 
earth  tums^once  round  on  its  axis  in  24  hours,  and  tliat.her  cir« 
cuiiiferende  at  the  equator  contains  360  degrees,  each  containing 
60  minutes,  if  we  divide  this  quantity  by  24,  we  have  15  degrees 
ibr  the  motion  of  the  equator  in  one  hour,  and  consequently  lo 
minutes  of  longitude  fox  1  minute  of  time.  Id  seconds  of  longitude 
forr  1  second  of  time,  and  so  on.  3ut  as  in  all  places  noon  or 
mld^day  is  the  instant  when  the  sun  appears  to  arrive  at  his  greatest 
<(levation,  this  instant  must  happen  later  and  later,  in  proportion  as 
the  several  places  be  more  and  more  to  the  westward  of  one 
another.  Consequentlv  a  phice  situated  15^  to  the  westward  of 
another,  must  have  the  sun  at  bis  greatest  elevation,  ox  hajira 
noon,  as  much  later  in  time  as  corresponds  to  15^,  that  is, 
1  hour.  By  the  same  cause,  when  the  san  has  attained  his  greatest 
altitude  at  the  western-mdst  place,  an  hour  must  liave  elapsed  since 
he  was  at  his  greatest  altitude  at  the  eastern-most  place,  where 
the  inhabitants  will  be  recskoniog  the  time  to  be  one  of  ,the  clock 
i;i  the  afternoon.  Again,  when  &e  sun  is  at  bis  greatest  elevation 
at  the  eastern-most  place,  it  will  require  a  whole  hour  before  he 
be  so  at  the  westem-mosl,  the  inhabitants  of  which,  seeing  it  to  want 
an  hour  of  their  noon,  will  reckon  the  time* to  be  elev^eo  of  the 
clock  in  ^tbe  forenoon.  Hence  we  see  that,  although  the  rotation 
of  the  earth^be  equable  and  constant,  yet,  to  the  inhabitants  of  dit« 
ferenJt  spots,  common  time,  the  rising  and  setting  of  the  sun,  and 
the  instants  when  the  various  appearances  of  the  heavens 'take 
}dace|  inust  jill  bear  |t  r^latioQ  to  the  positig^  pf  tbos$  f pots  in 
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^ftsfinglDi^  Wstifi*^  with  regard  to  on«  another.  Let  m  now  sup- 
pose a  person  possesring  a  watch  that  .mi^ht  be  depended  on  to 
keep  regular  time  ibr  several  weeks  together,  should  set  the  watch 
precisely  to  nooB  at  London,  and  proce^  without  delay  to  Naples 
in  the  S;  of  Italy,  he  would  find  that  the  clocks  there  would  point 
out  noon,  an<l  the  sun  be  at  his  greatest  height,  when  according 
to  the  watch  it  was  but  a  few  minutes  past  eleven.  Let  the  traTcller^  . 
keeping  the  watch  unaltered,  go  on  to  Constantinople,  he  will  there 
find  the  sun  ^t  its  greatest  height,  and  the  people  reckoning  noon« 
when  by  his  watch  it  is  only  turned  of  ten  o'clock.  By  these  ob- 
servations he  will  learn  that  Naples  having  noon  nearly  one  hour, 
and  Constantinople  nearly  two  hours  before  it  woijAd  be  reckoned 
noon  in  London,  the  first  town  must  be  situated  In  nearly  15  de« 
grees,  and  the  second  town  in  nearly  30  degrees  of  longitude  E. 
from  London.  -By  comparing  accurately  the  differences  of  time^ 
as  indicated  by  his  watch,  and  as  reckoned  at  those  towns,  he  would 
find  that  when  it  was  noon  at  Napfes,  it  was  by  him  jjust  11  hdurs, 
^  minutes,  58  seconds,  or  that  the  watch  gave  time  67  minutes,  ^ 
seconds  later  than  was  reckoned  at  Naples.  This  difference  con* 
'verted  into  degrees,  drc.  of  .longitude,  at  the  rate  of  1  hour  for  13 
deg.  will  give  14  deg.  18  min.  for  the  longitude  of  Naples,  £.  from 
the  meridian  of  London,  Again  af  Constantinople,  he  would  find 
noon  to  happen  when  his  watch  indicated  only  10  hours,  4  minutes, 
HO  seconds,  beinc  1  hour,  55  minutes^  40  seconds,  before  it  would 
he  noon  at  London.  This  difference  reduced  into  degrees,  Scc» 
of  longitude,  as  in  the  former  case,  will  give  for  the  longitude  of 
Constantinople, '%  degrees,  55  minutes,  E.  from  London,  On  the 
other  hand,  the  captain  of  a  frigate,  bound  for  the  W.  Indies,  takes  • 
out  with  Mm  a  watch  set  to  the  true  time  at  London :  but  when 
he  arrives  at  Barbadoes,  he  finds  the  sun  not  to  attain  his  greater 
altitude  nntil  the  watch  indicate  3  hours,  58  minutes,  .40  seconds 
afternoon.  This  difference  converted  into  longitude  will  give  5^ 
40'  for  the  longitude  of  Bridgetown,  the  capital  of  Barbadoes,  W» 
from  the  meridian  of  London.  The  meridian  of  London  is  here 
introduced  for  example^s  sake:  but  every  British  mariner  knows 
that  longitude  is  by  us  now  reckoned,  not  from  London  itself,  but 
•from  the  meridian  passing  over  the  Royal  Astronomical  Observa* 
torv,  on  the  hill  in  Greenwich  park,  which  is  sufiiciently  elevated 
and  remote  to  command  an  extended  horizon,  and  to  be  free  from 
the  smoke  of  London.  The  cross  on  St.  Paul's  church,  over  which 
the  meridian  of  London  passes,  is  situated  5  minutes,  47  seconds 
of  longitude,  to  the  westward  of  the  meridian  of  Qreenwich  Ob- 
ser\*arory,  to  which  last  all  modern  maps,  charts,  tables,  and  caU 
euhitions  are,  or  ought  to  l>e,  adapted.  In  France,  the  longitude 
is  reckoned  from  the  meridian  of  the  Royal  Observatory,  in  the  S# 
part  of  Paris,  which  lies  in  longitude,  ^  dog.  10  min.  51  sec.  £.  from 
the  meridian  of  Greenwich:  and  in  Spain  it  is  counted  from  the 
meridian  of  the  Royal  Naval  Observatory,  In  the  S.  part  of  Cadiar» 
situated  8  deg.  37  min.  35  sec.  W.  from*  Paris,  and  consequentlv  in 
longitude,  6  deg.  17  rain.  44  sec.  W.  from  Greenwich.  By  attending 
to  thtse  relative  positions,  the  ioarloer  will  be  able  to  reduce  the 
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longitudes  of  places^  in  French  and  SjMUiiah  chatti  0r  1»Q0^  |»  tb^ 
£nt  meridian  adopted  in  thiB  couutry.  In  fenner mmmt&at 
meridian  was  carried  over  the  W.  part  of  the  i»buid  of  FerWf  the 
most  western  of  the  Canary  islands,  and  eon8e||nentK  inclttdim 
the  whole  of  the  old  continent.  This  spot  is  sitnatea  in  17  dcg. 
45  mjn.  60  seconds  of  longitude  W.  from  Greenwich. 

To  engage  learned  and  ingenious  men  to  exercise  dieur  &caltie» 
in  devising  some  commodious  method  of  ascertaining  the  lonsitttdc 
at  sea,  various  encouragements  have  been  held  forth,  by  different 
governments  of  Europe.    So  early  as  in  the  end  of  the  10th  cei^ 
tury,  Philip  III.  who  had  just  succeeded  to  the  throne  of  Spain^ 
first  set  the  honourable  example,  which  was  followed  by  Holland* 
France,  Sec. :  and  in  1714  the  British  parliament  established  earn* 
missioners  to  conduct  the  business,  empowered  to  grant  .rewards  ta 
m  great  amount,  to  be  proportioned  to  the  degree  of  accuracy  by 
*which  the  longitude  could  be  known,  by  the  seveial  prqjects  to 
be  proposed.    With  an  emulation  and  rivalry  highly  creditable  to 
all  parties,  the  artists  of  London  and  Paris  exerted  their  utmost 
ingenuity^  to  approach  the  desired  oUect    In  this  contest  the 
names  of  Graham,  HorHsan,  KendMl,  JmoU,  in  Ennland,  and  of 
£e  Eojft  Btrtkaid^  &c.  in  France*  will  ever  be  oebbrated^  who 
produced  watches  or  chnmometers,  that  is,  time4neasares,  which 
presierved  an  uniformitv  of  movement  on  ship-board,  and  in  various 
*  elunates,  with  as  much  precision  as  can  perhaps  ever  be  attained 
\iy  any  mechanical  contnvance  of  that  nature,    A  marine  watch 
carried  round  the  world  by  Captain  Cook,  in  the  jrears  1772, 17T8» 
1774,  and  1775,  never  in  all  that  time,  in  every  vicissitude  of  climate 
nnd  motioo,  erred  above  14  seconds  in  an^  one  day.    Another 
afterwards  constructed  by  Arnold,  duripg  a  tnal  of  Id  months  mpom 
Und,  never  varied  more  than  6}  seconds  in  any  two  dkys.  Admirable 
however  as  are  these  machinesi  still  from  their  very  structure  and 
imterials  they  most  be  liable  to  accidents,  and  may  from  causes 
imknowa  or  unperceived,  Ail  into  erroneous  movements,  whicb 
th^  mariner  can  neither  detect  not  correct,  without  reference  to 
some  other  standard.    Foi'  this  ptti}k>se  he  must  have  recourse 
to  obsenntions  of  the  heavenly  bodies,  and  the  position  of  the 
moon  relative  to  the  fixed  stars,  the  beginning  and  end  of  eclipse^ 
Ae*  have  been  proposed.    As  however  it  is  necessary  that  a  change 
in  the  position  ot  the  bodies  observed  should  be  sensible,  in  a 
very  short  interval  of  time,  (the  difference  of  one  minute  of  time 
iMMrresponding '  to  15  minutes  of  longitude)  the  most  convenient 
objects  lor  observation  are  the  motions  and  eclipses  of  Jupit^s 
satellites  or  moons,  (See  Aitronomy)  for  by  their  number  and  the 
short  periods  of  their  revolutions  round  his  body,  they  present  a 
quick  succession  of  eclipses  aud  mutual  a|»proaciMs«    Of  the  va* 
nous  q>pearances  of  these  satellites,  tables  have  been  calculated^ 
for  the  mer^ian  of  Oreenwich,  which  'are  yearly  published  1^ 
the  Board  of  Longitude ;  so  that  by  comparing  the  time  when  an 
epiipse  or  other  appearance  happens  in  any  part  of  the  world,  ' 
with  the  time  when  it  happens  at  Oreenwicl^  as  given  in  thn 
^hlesn  the  difisrence  of  time  will  give  the  difference  of  loBigituda 
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IbottGreetiwiAy^fi.  or  W.  ts  the  observation  is  sooner  or  later  tfiatt 
^e  ioftant  tiiere  given.  By  observations  of  this  kind»  tfae  longitude 
4y  land  maj  be  ascertained  with  all  desirable  accuracy :  but  on* 
fortunately  ibr  the  mariqer  such  observations  are,  from  the  unceas- 
ing movement  of  the  ship,  M  sta^  almost  impracticable.  On  this 
SGcount,  Lunar  observations,  that  is,  the  measurement  of  the  ap- 

Cirent  distance  of  the  moon  from  the  sun,  or  from  some  remari- 
e  fixed  star,  near  her  path  round  the  earth,  are  now  employed 
•t  sea :  and  the  nautical  almanack  contains  tables  adapted  to  the 
fnrposes  of  the  calculation.  The  instruments  for  lunar  ooservations 
Hre,  a  good  watch  that  can  be  depended  on  for  keeping  time 
witfiin  the  error  of  one  minute,  for  six  hours  together,  and  a 
quadrant  of  Hadiey's  construction,  or  radier  a:  texifmt,  the  arch 
being  one-sixth  of  a  circle,  and  therefore  containing  &y*,  whicb^ 
by  tbe  double  reflection  produced  by  the  instrument,  will  measure 
an  angular  distance' of  ]2<^.  By  rais  instrument  the  image  of  one 
heavenly  body  reflected  from  the  mirror  or  the  index  is«  made  to 
coincide  witfi  the  other  real  body,  and  the  number  of  degrees, 
Biinutes,  Ac.  pointed  out  by  the  index  upon-  the  arch,  i»  the  an- 
gular distance  between  the  objects,  the  altitude  of  each  being 
also  observed  by  assistants  at  the  same  instant ;  and  the  diflf^rence 
of  time,  before  or  after  that  pointed  out  for  similar  appearances  at 
Greenwich,  shows  the  difference  of  longitude,  east  or  west,  from 
fhat  meridian. 

8e€^<kmft$  tmd  Mapg.    These  representations  of  portions  of  the 
earth's  surftce,  although  intended  for  different  purposes,  are  con- 
structed'on  the  same  principles.  The  sea-^hart  contains  only  the  line 
of  the  sea-shore,  with  indications  of  rocks^  sand-banks,  currents^ 
anchoring-places,  andevery  other  particular  that  can  be  interesting 
to  the  navigator  in  conducting  his  vessel  across  the  pathless  deepw 
Qn  the  land  no  objects  are  shown,  unless  it  be  a  iremariuible  hiil^ 
a  steeple,  a  ligfat-»house,  or  other  remaikable  point  of  view,  bj 
which  the  seaman  can  be  abk  to  know  the  coast  and  to  govern  hia 
course  accordingly.    Maps,  on  the  contrary,  contain  equally  the 
coast-line ;  but  their  end  is  to  shew  the  interoal  limits  sfnd  features 
of  the  country,  with  all  its  component  parts,  mountains,  hilb,  lakeS|» 
rivers,  marshes,  woods,  heaths,  arable  and  pasture  lands,  cities^ 
towns,  villages,  churches,  country  seats,  canals,  roads,  bridges^ 
&c.  Stc,    l%e  map  of  the  world  is  generally  given  in  two  circles^ 
as  representing  on  a  plane  surface  the  opposite  sides  of  the  globe* 
In  one  of  these  circles  it  is  usual  to  lay  down  the  Old  world,  or 
Europe,  Asia,  and  Africa:  the  other  circle  is  allotted  for  the  New. 
world,  or  America.    A  map  of  Europe  would  show  the  boundkries. 
•f  everjr  kingdom  or  state :  but  a  map  of  Britain  should  contain 
the  limits  of  the  several  counties  or  shires,  and  a  county-map 
would  exhibit  the  bounds  of  each  parish.    A  map  of  this  sort  ia 
'which  one  inch  would  contain  tfae  extent  of  one  mile  upon  the 
giound,  that  is,  upon  a  scale  ^f  one  inch  to  a  a  mile,  would  affbrd 
attflident  space  to  represent  not  only   every  village   but  every 
fimn-honse  within  the  county. 
The  surface  of  tfae  earth  being  that  of  a  sphere  or  globC|  ne 
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part  of  it  can  he  a  perfectly  level  plase :  but  the  diAreiite  belireeif* 
those  surfaces  is  too  small  to  be  of  impo/tajice  in  the  map  of  a 
district  of  little  extent.  Again  as  the  meridian  lines  meet  together 
at  both  poles,  it  is  plain  tliey  ought  not  to  be  laid  down  as  if  they 
were  really  at  equal  distances.  Should  however  a  map  or  chart 
comprehend  only  a  few  degrees  on  each  side  of  the  equator,  if  the- 
meridians  are  there  laid  down  parallel  to  each  other,  no  material 
error  will  be  produced.  In  such  A  case  the  degrees  and  minutes 
of  latitude  may  be  considered  as  equal  to  the  degrees  and  minutes 
of  longitude,  and  the  map  or  chart  is  constructed  in  this  way. 
The  number  of  degrees  drc.  of  longitude  to  be  contained  in  the 
draught  being  fixed  on,  draw  a'  line  near  the  bottom  of  the  paper^ 
and  divide  it  by  tbe  given  number  of  degrees  4:c«  of  longitude. 
At  each  end  of  this  line  erect  perpendiculars^  upon  which  set  up, 
from  the  same  scale,  the  degrees  6ic,  of  latitude  to  be  comprised" 
m  the  draught :  join  the  heads  of  these  lines  by  another  at  the 
top,  to  be  divided  exactly  to  correspond  with  tlie  divisions  of  the 
bottom  line.  Then  by  a  ruler  applied  to  the  corresponding  points 
on  the  opposite  lines,  draw  others  through  tlie  beginning  of  each 
degree,  which  will  throw  the  whole  into  squares,  within  ^hich  the 
several  towns,  points*  of  coast,  or  other  objects  are  to  be  laid 
down,  according  to  the  tables  of  hititude  and  longitude,  of  which 
an  ample  collection  is  to  be  found  in  Mackay's  Navigation  formerly 
mentioned.  A  table  containing  the  positions  of  some  of  the 
principal  places  on  the  globe  will  be  found  in  the  following  treatise 
on  geography,  chapi  xiii.  In  all  nial>s  aud  charts,  unless  it  be  other* 
wise  expressed,  the  upper  part  of.  the  draught  is  due  N.  and  the 
.  bottom  is  due  S. :  nevertheless  the  principal  points  of  the  compass 
ought  to  be  laid  down,  in  some  convenient  spot. 

As  the  meridians  regularly  approach  each  other  from  the 
equator,  till  they  meet  in  the  poles,  the  space  corresponding  to  % 
degree  of  longitude  on  the  equator  must  foe  gradually  lessened  as 
the  latitude  is  increased.  This  decrease  is  uniform  and  always 
equal  to  the  sine  of  the  complement  of  the  latitude.  Ulius  a 
degree  of  lonsitude  on  the  equator  contains  60  minutes  or  nautical 
and  geographical  miles :  but  at  Gibraltar  in  K*.  lat.  36^  7',  the  extent 
of  a  degree  of  long,  is  only  48 i  miles;  at  London  in  lat.  51^  31', 
it  is  3?! miles,  at  Edinburgh  in  lat.  55o  58'  it  is  33|  miles;  and 
at  the  lat.  of  60^,  if  the  earth  were  a  perfect  sphere,  a  degree  of 
longitude  would  be  precisely  30  minutes,  or  one-half  of  the  extent  on 
the  equator.  But  although  the  meridians  do  continually  approach 
one  anothei;!  yet  they  all  cross  the  equator  at  right-angles,  which 
can  never  be  represented  on  a  plane  surface,  but  on  a  real  globe 
itself.  To  remedy  this  inconveniency  it  was  imagined  that,  by 
balancing  one  error  by  another  of  equal  but  contrary  effect, 
portions  of  the  globular  surface  of  the  earth  might  be  laid  down 
with  accuracy  as  to  bearing  and  position,  altliough  not  to  distance 
and  the  eye.  In  draughts  of  this  description  the  meridians  are, 
nil  drawn  at  equal  distances ;  but  the  degrees  of  latitude  are  made 
to  increase  in  extent  so  as  to  bear  exactly  the  same  proportion  to 
the  equal  degrees  of  longitude  oa  the  map,  as  the  equal  degrees 
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#f  Mllml€  ^elmUif  bear  to  the  unequal  degrees  of  longitode  on 
tlie  earth.  The  orignal  contriver  of  this  scheme  was  Gtrard 
Mereator  a  native  of  the  Netherlands  who,  in  15(19,  published  a 
clmrt  of  this  sort.  To  this  contrtvauK^  the  notice  of  the  learned 
was  soon  attracted ;  and  in  1^89  tdward  Wright  of  Cambridge 
published  a  treatise  written  many  years  before^  in  which  he  entered 
into  the  true  geometrical  principles  on  which  such  a  map  was 
to  be  constructed.  Fiom  a  comparison  of  his  system  with 
Mereator's  maps  it  appeared  that,  he  had  not  been  duly .  acquaiQte4 
witli  the  true  grounds  of  his  own  process,^  Mercalox  still  howevet 
gives  his  name  to  this  »ort  of  fsap:i  and  charts,  a.H  well  as  to 
the  method  of  ascertaining  a  ship's  place  at  sea,  although  founded 
oh  the  principles  first  made  knowu  by  Wright.  AVere  it  possible 
by  means  of  instruments,  or  by  mechanical  operations,  to  determine 
the  longitude  of  a  ship  at  sea, .and  out  of  sight  of  land,  with  the 
same  facility  and  accuracy,  as  we  can  discover  her  latitude,  the 

,  art  of  navigation  would  be  as  easy  and  precise  as  it  is  at  present 
difficult  and  precarious.  But  as  all  meclianical  operations  must 
depend  on  the  persevering  uniformity  of  the  machines  employed, 
and  that  the  most  faultless  machines  may,  if  they  really  do. not, 
err  or  vary  in  the  results  they  afford,  these  results  must  always  be 
received  with  caution.  Nor  does  the  state  of  the  atmosphere 
always  maintain  such  regularity  as  to  allow  the  necessary  observa* 
tions  to  be  made  for  determining  a  ship's  place  by  means  of  the 
celestial  bodies.  Hence  various  methods,  all  rounded  on  the 
principles  of  trigonometry,  plane  or  spherical,  have  been  invented^ 
which  may  be  employed  as  checks  upoi^  one  another,  and  by  whicb^ 
aided  by  celestial  observations  when  attainable,  the  purpose  of  the 
mariner  can  be  very  accurately  obtained.  To  these  different 
methods  different  names  have  been  given,  descm>tive  of  their 
nature.  These  are  Plane  sailing,  Traverse  saiiing,  Parallel  saiOng, 
Middie'laiitude  sailings  Mercaiar^s  sailing,  Olhque  saUingy  Wind* 
^  ward  sailing.  Current  sailin^^ 

J^lane  swing  is  the  appbcation  of  right*angled  plane  trigono- 
metry,  to  solve  problems  in  navigation,  on  the  supposition  of  the 

.  surface  of  the  sea  being  an  even  horixontal  plane.  In  it  the  me- 
ridians are  considered  as  parallel  straight  lines,  and  the  parallels  of 
latitude  as  straight  lines  at  equal  distances ;  and  the^  things  prin- 
cipally to  be  considered  are  these  ff>\xx,  viz.  the  couiase,  the  dis- 
tance, the  differeuce  of  latitude,  and  the  departure.  The  course 
is  tile  point  of  the  compass  oa  which  the  ship  sails,  or  the  angle  con« 
taiued  between  the  meridian  of  the  place  sailed  froln,  and  the  line 
sailed  on  by  the  ship.  The  distance  is  the  number  of  mile^  &c* 
sailed  by  the  ship  on  that  course,  in  a  given  thiie.  In  speaking  of 
miles  at  sea  we  always  understand  the  nautical  or  geographical 
mile,  the  same  with  one  minute,  or  the  60th  part  of  a  (iegree  of 
Ae  globe  of  the  earth.  The  proportion  of  this  mile  to  the  EngUsh 
standard  mile  has  never  been  precisely  determined :  but  it  is  now 
generally  agreed  that  60  nautical  miles  are  equal  to  09^,  or  69| 
utiles  English :  this  last  containing  52W  feet,  the  former  will  con- 
tain 9094,  or  6089 . 6  feet :  3  nautical  miles  are  a  marine  league,  %^ 
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&f  f^Uch  are  1  degree.  The  diSereiioe  of  Ittkude  h  t  jp^*^^^  «f 
a  meridian  between  the  parallel  of  the  iatitiMle  sailed  mm^  an4 
that  of  the  latitude  come  to.  Tb«  deimrtmre  k  tfw  disteme  the 
•hip  has  reached  or  departed  from  w  meridiMh  of  the  phee 
tailed  from,  reckoned  on  a  pataDel  of  latitude ;  and  it  east 
dr  west,  according  as  the  ship  eastward  or  westward.  To  have 
a  notion  of  these  particulars,  let  us  refer  to  fig.  7$  in  Oeome- 
try.  Suppose  a  ship  from  Yarmouth  in  N.  lat*  6t^  37^  repie- 
If^nted  by  the  point  C,  should  sail  S.  E«  by  £.  itM-  M  miles, 
she  will  then  be  arrived  at  B.  The  perpeaidicular  A  C  is  the 
meridian  passing  through  C,  and  A  B  at  nght-angles  to  it  is  the 
fleparture  or  the  distance  between  the  meridian  of  Q  and  that  of 
]B.  The  angle  A  C  B  is  the  course,  which  is  here  S.  £;  by  E.  or 
5  points,  or  56^  15',  to  the  eastward  of  S. :  the  angle  C  B  A  is  the 
complement  of  the  course^  or.83^  45',  and  the  hy^Mthenuse  C  B  is 
the  distance  sailed.  Let  us ,  now  find  to  what  latitude  the  ship  is 
come,  by  discovering  the  difference  C  A)  and  iMyw  fiuTi  she  has 
departed  from  the  meridian  of  C,  or  the  base  of  the  triangle  A  B» 
It  was  already  observed  that,  if  the  hypothenuse  of  a  rigfat*angle4 
triangle  be  made  radius,  the  remaining  sides  become  the  sincss  «f 
the  opposite  angles.    We  thus  proceed. 

As  Radius  '       =:  90<>  00"  s  lO.OOOM 


To  Sine  of  A  C  B  as  66<'  16'  sti   9.91085 

So  Log.  of  course  C  B       =z      56      as    1.74819 


To  Log«  of  Departure  A  B  =    46 . 5    =z    1 .66804 

Again,  for  the  difference  of  latitude  A  C, 
As  Radius  ^  90<»  00'  =  10.00000 


I 


To  Sine-compt  of  s=:  38«  45*  =    9.74474 

So  Log.  of  dist.  C  B  =      56       =3^  1.74816 


To  Log.  of  diff.  of  lat.  C  A  =    31.1    =::     1.49290 

« 

But  Yarmouth    at  C  being  in  N.  lat  =  52«  37' 
and  the  ship  sailing  southwardly  ^ 
must  be  at  B  in  a  lower  latitude ;    f        —    n   m 
the  difference  of  latitude  must         f       ^    u .  31 
therefore  be  subtracted  J 


She  is  therefore  icome  into  N.  Lat,  zz    52*  06' 


The  course  and  distance  run  by^  the  ship  are  the  points  com- 
monly  given  at  sea :  but  it  may  happen  from  the  roughness  of  the  sea, 
or  some  other  accident,  that  the  distance  has  not  been  accurately  men- 
aured ;  at  the  sametime  that  the  course  is  correct,  and  timt  wlien  the 
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•Up  ImiTfi  tt  B,  she  it  fovnd,  by  a  good  observation  of  tbe  sun's. 
mendiao  altitade,  to  beinN.  lat  52"*  06',  and  consequently  that  her 
differeoce  of  latitude  firom  C  is  31  minutes.  In  this  c%se  the  hy-^ 
pothenuse  C  B,  and  the  perpendicular  A  C  are  both  given;  but 
tbe  angle  of  the  course  A  C  B  and  the  departure  A  B  are  to  be 
discovered. 

Making  B  C  as  before  radius,  A  C  will  be  the  sine  of  the  angle 
C  B  A,  which,  beiiig  subtracted  from  90'',  will  leave  A  C  B  for  the 
course)  tiias.. 

As  Log.  of  B  C  distance    =^     56     =     1 ,74816 

To  Log.  of  A  C  D  of  lat.    =      31      =     1.40290 
So  Radius  =90<'00'=   10.00000 


To  SinepfCB  A 
Course  A  C  B 


=  33<»45'=      9.74474 


=  66 .  15 


Having  thus  found  the  angles,  the  departure  is  cotnputed  a$  in 
the  first  example :  and  in  general  in  the  triangle  A  C  B  containing 
8  sides  and  3  angles,  if  any  3  be  given,  or  which  1  must  always  be 
a  side,  the  remaining  sides  and  the  angles  may  be  c^alculated. 

Tracer 96  sailing,  When  on  accouixt  of  contrary  winds  or  for 
^ome  other  necessary  reason,  a  ship,  instead  of  keeping  onwards  in 
one  continued  direction,  saUs  upon  several  different  courses,  mea- 
suring the  run  upon  each,  in  a  given  time,  as  in  24  hours,  the 
irregular  or  zig-zag  track  she  describes  in  the  water  is  called  "a 
traverse.  In  order  to  ascertain  her  place  at  the  end  of  the  last 
run,  with  respect  to  the  place  sailed  from,  her  difference  of  latitude  .  * 
and  departure,  at  the  end  of  each  run,  u  to  be  calculated  as  shown 
in  plane  sailing.  Tliis,  however,  would  be  a  very  tedious  business 
and  liable  to  error.  Tables  -have  therefore  been  calculated  and 
published  in  proper  treatises  on  navigation,  pointing  out  the  differ- 
ence of  latitude  and  the  departure  corresponding  to  any  length  of 
distance  run  upon  every  point  and  quarter  of  the'  compass,  and 
to  every  degree  of  tlie  quadrant.  If  by  some  of  the  courses  the 
ship  runs  to  the  N.  and  in  others  to  the  S.  the  difference  between 
the  sums  of  her  northings  and  southings  will  give  her  true  differ- 
ence of  latitude  upon  the  whole :  and  the  difference  between  the 
sums  of  her  eastings  and  westings  will  give  her  true  departure  upon 
the  whole  courses  sailed. 

Parallel  sailing.  The  earth  being  spherical,  the  meridiaiis 
crossing  the  equator  and  meeting  at  both  poles,  instead  of  being 
every  where  equidistant  as  is  supposed  in  plane  sailing,  the  number 
of  miles  between  any  two  meridians  on  the  equator  must  be  greater 
tiian  ^hat  between  them  at  a  distance  on  either  side,  N.  or  S. :  aud 
tbe  higher  the  latitude  the  smaller  must  be  the  space  corresponding 
to  a  d<*^ree  of  longitude.  By  parallel  sailing  we  are  taught  to 
4»^ive  |>rpblem6  in  \vhich  th^  difference  of  longitude  between  two 
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places,  on  the  same^parallel  of  latitude,  their  true  disteitfe,  ttd  Ae 
latitude  of  the  parallel  are  coueemed.  The  space  correspoiiding 
to  a  degrt-f ,  or  a  number  of  degrees  of  longitude,  on  the  e||uator, 
is  always  to  the  space  of  a  degree,  or  a  number  of  degrees  of 
longitude,  upon  any  given  paraitel  of  latitude,  as  radius  to  the  sine 
of  tlie  complement  of  that  latitude.  Thus  Scarborough  in  York* 
shire,  and  the  island  Heljgolaud,  off  the  mouth  of  the  Elbe  in 
Germany  lie  both  on  the  same  parallel  of  N.  lat.  64®  21':  but 
Scarborough  is  situated  in  W.  longitude  from  Oreenwkh  0®  18', 
aud  Heligoland  in  £.  longitude  8®  14' :  adding  these  quantities 
together  we  have  8**  32'  for  the  difference  o^  longitude  between 
Scarborough  and  Heligoland.  To  discover  now  the  real  distance 
in  nautical  m|les  between  these  places,  %t  say. 

As  Radius  £=  00^  00'  =  10 .  00000 


ToSine-compIementoflat.  ;=:  35^  39'  ?=;    9.76554 

So  miles  io  a  degree  of  equator        =  60  =    9.77815 

To  iniles  in  a  degree  in  lat.  54o  21'=?  35  =    1.54369 

Then  as  t)ie  miles  in  a  degree  on  the  equator  60  to  the  miles  in 
the  diffierence  of  longitude  Bo  14'  ss  404,  so  the  miles  now  found 
constituting  a  degree  of  longitude,  in  latitude  54^  21'  =  35  to  28S 
)ttiles  (eoual  to  333  English)  which  a  ship  musjt  run  on  a  due  £*. 
course  from  Scarborough  to  M\  b  with  Heligoland,  ia  order  to 
ga^n  the  ehtmice  of  the  £lbe  to  carry  her  up  to  Gluekstad,  to  Al- 

^a,  and  to  Hamburgh. 

Agreeably  to  this  problen)  is  computed  the  len|;th  in  miles, 
llfiutical  or  Engljisb,  contained  in  a  degree  of  longitude  at  any  point 
<>f  latitude  from  the  equator  to  tlie  poks.  '  ^    ' 

Aliddie-Ialitude  sailins  is  a'metbod'of  ascertaining  a  ships'  place, 
when  her  course  is  neither  due  >J.  or  5.  nor  due  K.  or  W.  but  io 
a  direction  oblique  to  all.  It  is  so  named  because,  ia  the  calcula- 
tions, use  is  made  not  of  the  par'allets  of  latitude  sailed  from,  ot 
(Come  to,  but  pf  that  which  lies  in  the  niiddle,  equidistant  from 
Wth.  This  methocl  however  is  not  strictly  true;  for  it  always 
gives  a  result  somewhat  les^  than  the  truth  :  but  in* short  runs  near 
the  equator,  and  on  courses  diverging  less  from  the  parallel  of 
^titude  than  from  the  meridian  of  the  place  sailed  from,  the  ship's 
place  may  be  discovered  by  it^  with  sufhcient  accuracy  for  ordinary 
purposes. 

Mercaioff  sailing.  It  was  observed,  in  touching  on  parallel 
sailing,  that  a  degree  or  any^  other  portiou  of  a  parallel  of  latitude 
was  to  the  corresponcfing  portion  of  the  equator,  as  tlie  sine  of  the 
cpmpleinent  of  the  latitude  to  radius.  Aifalogous  to  this  is  the 
statement  that  tile  secant  of  the  latitude  is  t6  radius,  as  the  mikutes 
in  a  degree  or  other  part  of  the  equator  to  those  in  a  degree  or 
other  part  of  tlie  parallel  of  latitude.  Hence  it  follows  that  the 
meridional  parts  rf  any  given  latitude  (that  is  to  say  the  distance 
bf  that  parallel  froift  the  equator)  is  equal  to  the  sum  of  all  ^ 
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teem t8, of  all  the  inbutes  in  the  given  latitude,  or  of  odier  small 
I>orti<»is  of  latitude  having  a  common  difference'.  On  these  prin- 
ciples are  formed  tables  of  the  meridional  parts  constituting  a 
degree  and  a  minute  at  every  point  of  latitude,  by  which  all  nautical 
'  questions  are  solved,  and  Mercator's  charts,  audi  naps  are  drawn. 
In  qharts  and  maps  of  this  construction  the  parts  near  the  equator 
differ  but  litUe  from  a  plane  or  a  globular  chart  or  map:  for 
although  the  'meridians  all  converging  ^o  a  point  at  the  pole,  are  in 
^  Jio  part  of  their  extent  parallel ;  yet  in  low  latitudes  their  deviation 
from  parallelism  upon  paper  Is  imperreptible.  But  the  meridians 
on  Mercator's  plan  being  every  where  parallel,  at  the  same  time 
that  the  "space  allotted  for  the  degrees  and  minutes  of  latitude  is 
progressively  enlarged,  the  course,  distance  and  bearing  between 
two  places  may  be  as  accurately  laid  down  or  measured  on  a  flat 
sur&ce,  as  upon  the  convex  surface  of  a  real  globe.    But  the 

nature  of  MercatoiFs  sailing  Vrill  be 

D  ^^^^ £  better  understood  by  a  reference 

to  the  annexed  figure.  Suppose  m 
ship  from  Yarmouth,  in  N.  latitude 
'  6^«  37',  and  E.  longitMde  1**  44% 
bound  for  tiie  Baltic,  sail  N.  £•  by 
N.  for  366  miles:  required  her 
place  in  latitude  and  longitude  at 
the  end  of  her  run  1 

In  the  right-angled  triangle  A  B 

C,  let  A  represent  Yarmoutii,  A  B 

the  meridian   of  that   place,   the 

angle  B  A  C  the  course  N.  £.  by 

N.  =  3  points  from  N,  =  38«>  16', 

A  C  the  ship's  track  and  distance 

sailed,  and  C  her  place  at  the  end 

of  the  course,    Uie   latitude   and 

longitude  of  which  are  to  be  discovered.    C*  jB'  the  parallel  of 

latitude 'passing  through  O  and  B,  B  A  is  the  difference  of  latitude 

between  the  place  sailed  from  aufl  that  eome  to,  and  B  C  is  the 

ship^s  departure  £.  from  the  meridian  of  A. 

To  find  the  difference  of  latitude  A  B,  we  work  as  shown  in 
plane  sailing,  thus,  "         • 


B 


^s  Radius 

s=±  90»  0(K  s  10.00000 

To  Co-sine  of  course,  ^^  C  B 

=  56<>  16'  =5=     9.91986 

So  distance-A  C 

=     856     =    2.66145 

Todiffloflat  A  3 

«=     296     =:    2.47130 

1 

4«  56' 
Lat.  sailed  from      K.  62^  37' — merid,  parts      =      3726 
Diff.  of  lat.  296  m  ::r      4.66 


67 .  33-*merid.  parts 
A  D  =  Diff*.  of  lat  inmerid.  parts 


=      jg44 
=      '519 


Slff  YOUNG   man's    E£«T   CaMPANIOlT. 

Then  prodmdmg  A  B  to  D,  ami  making  A  D  equal  to  the  meri- 
dimial  diffcrciice  of  latitude  now  found,  518,  as  A.  B  fbe  real 
difference  of  latitude  was  made  296,  and  drawing  D  £  a  perpen- 
dicular at  D,  and  conscc^uently  parallel  to  the  departure  B  C,  until 
it  meet  the  distance  sailed  A  C,  produced  in  E ;  then  D  E  will 
represent  the  difference  of  longitude  betw^eafhe  points  B  and  C ; 
^vt^ys  greater  tbmi  B  C  in  proportion  as  the  ship's  place  is 
jp^ovjed  from  the  equator. 

As  Radius  W^OO'  :sz  10.00000 

To  Tkngent  of  cou^s^b  E  A  B  csM'^W  z^    O.BlOdS 

So  Merid.  diff.  of  lat.  AD  =      618    »    2.71433 


^mmtf^ 


To  Diff.  of  long.  D£  ^      3^10     ;{;s    %.53090 

5^40' 
Long,  of  Yarmouth  E.  =*  1^  44' 
Diff.  of  long,  found      :ae  5 .  40 

Long,  of  ship  at  C        sac  7.24  E.  from  Greenwich. 

By  this  oempntation  therefore  it  appears  that  the  ship  by  steer-i 
ing  356  nautical  miles  N.  £.  bv  N.  from  Yarmouth  is  arrived  in 
N.  lat.  57"*  33',  and  £.  long.'^7<'  24',  a  point  a  few  miles  South, 
eaiitward  of  the  NaiEe  of  Norway,  and  in  the  fair  w^  to  run  £.  for 
the  Sound  leading  into  the  Baltic. 

Oblique  sailing,  is  of  particular  usefulness  in  sailing  along  shore, 
to  determine  the  ship's  distance  from  one  or  more  points  on  the 
land,  as  also  the  distance  and  bearing  of  those  points  themselves. 
Henca  it  is  applied  in  taking  a  sur^'ey  of  a  harbour,  a  bay,  or 
tract  of  sea-coast  Suppose  a  ship  at  A,  (see  fig.  39»  geometry) 
sailing  along  the  coast,  observe  a  light-house  on  the  land  at  C. 
bearing  by  the  compass,  corrected  for  variatiou,  N.35^40'£. ; 
and  standing  on  due  £.  for  5  hours,  at  the  rate  of  6  knots  in  the 
hour,  as  along  A  B,  she  observes  the  same  light  &r  behind,  bearing 
N.  54^  50'  W. :  required  the  distance  between  the  light  and  the 
iship  at  the  several  places  of  observation,  A  and  B. 

By  subtracting  from  180*^  (two  rightangles)  the  sum  of  the  ob- 
served angles  at  A  and  B,  we  obtain  the  remaining  angle  A  C  B: 
then  as  the  sides  of  the  triansle  are  alwavs  ptoportional  to  the 
sines  of  the  opposite  angles.  The  two  sidei  A  Grand  D  C  will  be 
found  in  the  following  way.  The  bearing  oi  A  Cbeing  N.  35®  4<i' 
E.  its  complement  to  E,  or  the  angle  CAB  will  be  64<'  20':  aud 
the  bearing  of  B  C  being  N.  54«  60'  W.  its  complement  ABC 
will  be  .S5o  10' :  the  sura  of  these  two  angles  90«>  30'  subtracted 
from  180«^,  leaves  OQo  30'  for  the  angle  A  C  B. 

Tlien  as  the  sine  of  A  C  B'  =  00«  30'  =  9.99998 
To  sine  of  C  B  A  =36*^  10'  =r  9.76039 

So  the  known  side  A  B  z=       30       rz:  1.47712 


To  the  unknown  sid^  AC     =:    17.^8  =  1.23763 
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Again,  by  a  similar  operation,  the  side  C  B  will  be  found  =  ^4 .  88 : 
c6nsequently  when  the  ship  made  her  first  observation  of  the  light 
from  A,  it  was  distant  N.  35^  40^  E.  17|  miles,  and  when  she  made 
her  second  observation  from  B,  the  light  was  distant  N.  64^  50'  W. 
24J  miles.  If  by  the  process  exemplified  in  fkensuration,  the 
length  of  the  perpendicular  C  D  be  found,  vre  shall  have  the  dis- 
tance from  the  ship  to  the  light  when  nearest  to  it,  which,  as  she 
sailed  due  E.  must  have  been  when  the  light  bore  due  N.  from 
her. 

Windward  Bailing.    Were  a  ship  or  other  i^ert  body  to  be  placed 
in,  and  acted  upon  by  one  substance  or  medium  only,  it  would  remain 
at  rest  or  niove  precisely  in  the  direction,  and  with  the  velocity  of 
the  surrounding  medium :  thus  a  log  of  wood  in  a  river  din  neither 
move  fiister  nor  slower  than  the  sti^am  in  which  it  is  immerged. 
But  if,  as  is  the  case  with  a  ship,  one  part  of  th^  body  or  keel 
be  under  water,  while  the  other  part  and  all  the  rigging  are  sur- 
rounded only  by  air,  the  motion  impressed  on  the  ship  ^ill  be 
compounded  of  the  effects  of  tiie  action  and  resistance  of  these 
different  substances.    Her  motion  through  the  water  will  be  much 
slower  than  that  of  the  wind  upon  its  surface,  in  proportion  to 
the  density  of  the  water ;  and  the  action  of  the  wind  on  the  ship 
must  exceed  the  resistance  of  the  vrater  before  she  oan  move  at 
'ftll.    From  the  shape  of  a  ship,  narrowing  gradually  to  a  iiharp 
edge  at  the  head,  and  the  arrangement  of  the  sails,  by  which 
the  wind  lis  made  to  act  in  a  direction  inclined  to  its  oWn,  a  ship 
placed  in  this  inclined  dh^ction  will  be  pressed  forward  witha  velocity 
varying  according  to  her  construction  and  management.     Suppose 
now  the  wind  to  blow  from  due  N.  off  a  shore  stretching  due  £.  and 
W.  and  that  a  ship  some  miles  oat  at  sea  can  make  good  her  course 
only  at  right-angles  to  the  wind,  that  is,  E.  and  W. ;  in  such  a  case 
the  ship  would  sail  for  ever  parallel  to  the  shore,  neither  approach- 
ing to,  nor  falling  off  from  it.    When  the  water  is  tolerably  smooth 
iiowever,  and  the  wind  permits  a  proper  quantity  of  sail  to  be 
carried,  it  is  found  by  experience,  that  a  ship  will  make  good^  her 
course  at  an  angle  with  the  direction  of  tlie  wind  sensibly  less  than  a 
right-angle.    Let  the  wind  blow  from  the  N.  and  the  ship  be  able, 
according  to  the  sea  phrase,  to  lie  within  6  points  of  the  wind» 
that  is,  to  make  good  her  way,  either  W.  N.  W.  or  E.  N.  E.  ac- 
cording to  the  tack  she  stanas  on.     By  this  course  it  is  evident 
that  her  course  being  no  longer  perpendicular  to  the  wind,  but 
inclined  to  it  in  an  angle  of  G  points  =  67^  30',  her  course  bein^ 
no  longer  parallel  to  the  shore,  she  must  by  coiitiutiing  to  sail  on 
that  angle,  at  last  fiill  in  with  the  land  to  windward :  and  by 
varyingher  course  from  W.  N.  W.  to  E.  N.  E.  after  running  to  a 
convenient  distance  on  both  tacks  or  boards,  according  to  circum- 
stances, she  may  thus  gain  a  port  situated  directly  in  the  point  from 
which  the  wind  blows. 

Cttrreni  sailing.  Although  the  ocean  be  confined  within  certain 
boundS)  unless  in  the  rise  and  fall  of  the  tides,  yet,  in  many  parts, 
portions  of  the  waters  are  observed  to  move  in  various  directions ; 
lu  some  places  constantly  advancing;  in  others  alternately  f^dvancing 
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and  returning  upon  themselves.  Tliese  partial  motions,  are  called 
currents,  or  settings  of  the  waters ;  and  they  are  pairtiat,  not 
only  with  respect  fo  the  sur&ce,  but  to  the  depth  of  the  water : 
for  counter  currents  are  often  met  with,  where  the  water  on  the 
surface  sets  one  way,  and  at  some  depth  below  it  sets  not  only  in  a 
diffetent,  but  even  a  contrary^direction*  Of  this  fact  we  hare  an 
idea  from  observing  the  contrary  motions  of  the  clouds,. carried 
along  by  the  strata  of  air  moving  in  opposite  directions.  A  ship 
in  the  midst  of  a  current  or  in  a  river,  and  not  supposed  to  be 
acted  upon  in  any  way  by  the  wind,  will  follow  the  stream  according 
to  its  di!rection  and  velocity ;  so  that  if  the  stream  run  2  miles  ia 
the  hour,  the  process  of  the  ship  will  be  the  same.  Should  however 
the  wind  be  so  strong  as  to  push  forward  the  ship  at  the  rate  of  2 
miles  through  tlio  water,  her  motion  will  now  be  4  niiles^  in  the 
hour»  and  cousequentiv  double  that  of  the  current  On  the  other 
hand)  should  a  vessel  have  to  advance  against  a  stream  or  current,  , 
setting  2  miles  in  the  hour,  with  a  wind  in  her  favour  just  suffi- 
cient to  carry  her  forward  through  still  water  2  miles  in  the  hour, 
the  two  opposing  forces  being  equal,  neither  would  produce  any 
visible  effect,  and  the  vessel  would  preserve  her  position  unchanged* 
Should  however  the  current  set  down  {lie  river  9  miles  in  the 
boar,  while  the  wind,  impelled  her  only  2  miles,  .she  would  evi- 
denUy  be  drawn  downwards  at  the  rate  of  1  mile  in  the  hour: 
but  while  the  current  ran  3  miles  in  the  time  that  tlie  wind  would 
force  her  upwards  0  miles,  the  ship  would  advance  up  the  river  at 
the  rate  of  the  difference  of  the  velocities,  or  3  miles  in  the 
hour. 

It  must  often  happen  that  a  ship's  course,  neither  directly  fel« 
lowing  nor  opposing  a  current  olc  stream,  shall  cross  it  at  right-angles 
or  at  any  other  angle  of  inclination :  in  such  cases  the  ship  will 
neither  sail  in  the  direction  in  which  she  steers,  nor  that  of  the 
current;  but  her  track  will  be  compounded  of  both,  or  in  other, 
words,  it  will  be  the  diagonal  of  a  parallelogn^im,  whose  sides  ar<, 
in  magnitude  and  portion,  representatives  >of  the  rate  of  motion 
and  of  the  direction  of  the  course  steered  by  Uie  ship,  and  of  the 
setting  of  the  current  Let  a  ship  A  (see  fig.  11,  geometry)  steer 
due  £.  in  the  direction  of  A  B  at  the  rate  of  6  miles  in  the  hour, 
in  a  part  of  the  sea  where  a  current .  is  setting  athwart  her  course  in 
a  direetioa  from  S.  30*»  W.  to  N.  30<>  E.  at  the  rate  of  8  miles  in 
the  hour :  I'equired  the  ship's  place  at  the  end  of  a  given  time,  as  3 
hours,  the  distance  and  the  course  really  made  good.  In  3  hours  the 
ship  would  run  18  miles,  while  the  current  sets  9  miles :  vnth  these 
two  distances,  and  the  complement  of  the  angle  of  the  setting  of 
the  current,  r=  GO^,  construct  the  parallelogram  A  C  D  B,  (see  fig'.  * 
^o,  geometry)  and  draw  the  diagonal  A  D.  Then  will  A  be  tiie 
'  ship's  place,  at  the  beginning  of  the  course,  A  p  r=  18  miles  the 
distance  to  which  she  would  have  run  due  £.  in  3  hours,  in  still 
water,  and  B  her  place  at  the  end  of  that  time.  On  the  other  hand  j 
had  the  ship  been  impelled  by  the  current  alone,  she  would  in  3  hours 
have  been  oarried  N.  30^  £.  9  miles  from  A  to  C.  Being  however 
a«ted  upon  by  both  wind  and  car^nt,  in  different  directions,  she 
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can  evidetitly  follow  Qcither,  but  will  obey  most  the  mott  power- 
ful impulse ;  her  real  course  then  will  approach  nearer  to  the  di- 
rection of  A  B  than  to  that  of  A  C»  and  will  be  represented  bj 
the  diagonal  A  D,  which  is  now  to  be  measured  in  length  aivd  di* 
.rection  in  this  manner. 

In  the  triangle  A  C  D,  we  have  the  two  sides  A  Cr:0  miles^ 
and  C  D=:18,  and  the  contained  angle  A  C  D=:120«.  For  C  £ 
being  perpendicular  to  D  C,  D  C  £  is  a  right-angle  r:  9Q®,  and 
£  C  A  is  equal  to  the  angle  of  the  setting  of  the  cur|-ent=30**^^ 
wherefore  the  whole  A  C  D=:120^.  Now,  subtracting  this  quan- 
tity from  2  righi-angles=180^,  the  remainder  60^  is  the  sum  of 
the  two  angles  at  the  base  C  A  V,  and  C  D  A. 

Then  as  sum  of  sides  AC + CD  =  27  =:  1.43136 

To  diff.  of  sides  AC^CP  =9  =  0.96484 

So  Tangt  of  half-  i  ^^oqo'^9. 70144 

angles  at  the  base  ) 


To  Tanfft  9f  baV 
their  ^ifferen^f  . 


\ 


±x-  uor»s.8a0ft 


To  half  the  sum       =:    30^  W 
add  half  the  diff.       :?=    11.06 


Greater an^e  CAP  —    41 .  06  . 

< 

« 

From  half  the  sum     =    90^  00" 
subtract  half  diff.     x^    11 .  06 

Less  angle  C  D  A  ,  =:c    18 .  54 

Again,  as  Sine  of  C  A  P      .     ^  41*»  ob'  =  9.81781 

To  Sine   of  A  C  P  s  12Q.00  ^  9.937^ 

So  CP  =      18       =r  1.26527 


ToAP  =1   23.7    2=1.87604 

In  consequence  of  the  compound  action  therefore  of  the  wind  aUd 
the  current,  the  ship  will,  although  with  her  head  pointing  diie  £. 
in  the  direction  of  A  B,  actually  be  carried  in  the  3  hours  frttu 
A  to  Dy  which  last  poii^t  will  \j^  her  place,  distant  28 . 7  miles 
from  A.  If  now  to  the  direction  of  the  current  A  C  n  80^,  we 
add  the  angle  CAP  before  found  :z,  41^  06'  we  have  the  whole 
angle  formed  bv  the  course  actually  made  good,  with  the  meridian 
passing  through  A  =  N.  71^  00'  £•  being  a  little  mpre  to  the  east- 
ward than  £.  by  N.  |  N. 
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aEOGRAPHY. 


f^E9QUAPHf  i»  Aat  part  of  knoWledger  M^hicb  instructs  w  m 
^^  the  form  of  this  earth  we  inhaUt,  antf  describes  its  aevcnf 
divisions  into  quaj^ters,  ^npires,  kingdoms^  and  states,  with  tbdr 
respective  boundaries  and  subdivisions ;  the  relative  positiom  oT 
countries,  cities,  towns,  mountains,  rivers,  lakes,  seas,  islands,  mi 
all  other  remarkable  objects^on  the  face  of  the  globe.     The  tens 
geography  is  formed  from  two  Greek  words,  signifying  in  geoenl 
a  description  of  the  earth :  and  it  is  divided  into  several  braiiGlic>» 
thorography  a  deser^tion  of  a  country  or  region,  and  iopegnfbf 
a  description  of  a  smaller  portion,  a  parish  for  iii^ance,  a  towOf 
^c. :  a  description  of  the  sea  is  more  properly  termed  k^dfogfopkS' 
Of  the  utility  and  importance  of  the  study  of  geography  everf 
roan*s  own  experience  must  convince  bim :  without  some  practiciil 
acquaiotaiice  with  it  Jibe  ordinary  intercourse  and  af&dra  of  societj 
could  not  be  carried  on ;  and  accordix)gly  traces  of  this  study  are 
to  be  found  in  the  earliest  accounts  of  the  human  race.     Geome^  ia 
general  was  practised  bv  the  Egyptians  at  a  period  prior  to  all 
authentic  history';'  and  It  cannot  be   supposed   that    the  art  of 
fepresenting    ui)on    a  plain  surface. the  situations  and  relative 
positions  of  the  principal  parts  of  their  own  €ountrT,  and  periiapi 
•of  the  adjoining  regions,  would  not  be  early  introduced.    InAe 
Scriptures  we  are  told  that  Moses,  upon  approaebmg  the  pj^nused 
land,  laid  before  the  rulers  of  the  IsraeKfes  a  descHpHon  of  tbt 
several  dii>trlct$  eacb  tribe  was  to  occupy.     How  tbis  could  be 
satijifactorily,  or  even  iiitcni^ibl^  done^  without    some  map,  or 
draught,,  showhjg  Iiow  each  district  was  situated  with  respect  t^ 
the  others,  to  the  sea,  to'  (he  rivers,  lakes,  and  mountains,  vsktBM 
vicinity,  it  is  impossible  for  us  to  conc«ive :  and  as  Moses  «as 
Versed  in  all  the  leanifag  of  the  Egyptians,  from  tbem  he  mort 
probably  drew  his    skill    in   geography  and  map-making.    The 
Phoenicians,  the  carOcst  navigators  of  whom  we   have  any  propel 
aecounU,  must  likeuisc  very  early  have  contrived  methodjt  rf 


faying  d»Wn  tlie  eoasts  o(  the  4M>uDtries,  and  islaodd,  to  which,  foe 
iconunercial  purpose^^  they  were  accustomeii  to  resort.  ^  The  first 
.«ccoipt  however  vpoo  record,  of  duy  thio^  xorresponding  to  our 
modeoi  maps,  is  that  conveyed  lo  us  by  (mr  great  masters  iii 
Jknowledne  of  every  kind,  the  Greeks*.  By  their  historians  we  are 
^o)d  that  Thales,  or  rather  his  successor  Anaximander,  about  COO 
.years  before  oj^r  Saviour^  produced  a  drau|;hjt  or  map,  ou  which 
were  laid  do]M#  the  positions  of  Greece  and  its  adtjoinipg  countries. 
After  Anaiimander  came  a  succession  of  geoygraphers  among  the. 
Crreeka,  of  whoae  writings  in  general  only  imperfect  fragments 
jbave  come  down  lo  our  hands.  At  last  in  th^  reign  of  Augustus 
Caesar,  about  the  year  19.of  our  Lord,  appeared  Strabo,  a  native 
of  Anutsia  in  Lesser  Asia,  ,near  the  Bkck  S;ea  who,  profiting  by  the 
infomoitbna  collected  bff  scientilic  men,  employed  by  Julius  C%sar, 
the  illustrious  |vredece»sor  .of  Augustus,  composed  a  general  system 
of  geography  which  has  happily  been  preserved  tolerably  intire  to 
oar  days,  and  whicli,  besides  geographical  and  historical  information 
concieoiing  such  quarters  of  the  globe  as  were  then  known^  many 
of  wbkh  the  author  had  himself  visited^  contains  a  number  of 
onrious  eaquuries- relative  to  disputed  points,  and  extracts  from 
toe  writings  of  his  predecessors,  which,  bu.t  for  Strabo's  works, 
would  now  be  utterly  unknown.  Still  however  was  wanting  a 
tuaatiie  which,  to  the  informations  of  Stx^ho  should  join  tbi^ 
philoaopbical  and  geometrical  principles  o^  which  geography  xesfn 
OS  a  part  of  the  knowledge  of  the  universe.  Such  a  tr/eatise  wa^ 
firoduced,  120  y^ars  after  Str^bo,  by  pbudius  Ptolemy  of  Alexan* 
4ria,  in  £gypt»  containing  directions  for'  the  .construction  of 
iuapa,  adapted  to  the  g^^ular  form  pf  the  earth,  and  to  tl^ 
positions  of  places  in  respect  to  latitude  and  longitude. 

The  inconsiderate  and  unijoformed  portion  of  manl^nd,  in  modem 
Of  well,  as  in  autient  times,  have  Ji)een  of  opinion  that  th^f  earth  is  % 
ygsl  extended  plane  sur&ce,  (mountains  are  here  j^ot  considered) 
bounded  on  all  sides  by  the  sea  or  the  heavens.  More  atteotivi^ 
ond  sagacious  observers  however  w/ere  long  ago  persuaded  that 
the.  earth  is  a  round  ball  or  globe,  rpaintaining  its  appointed 
station  among  the  innumerable  bodies  cpmposinyg  the  universe^ 
ond  far  removed  from  contact  with  any  other  |i>ody^  of  either  the 
same  or  a  different  kind.  How  the  a^ti^ts  came  to  be  convinced 
of  the  globular  or  spherical  form  of  the  e.arth,  w/e  have  now  no 
means  of  knowing;  but  by  attending  to  the  following  facts  wi; 
may  be  easily  led  to  form  the  same  opifiion.  When  >ve  stand  by 
the  side  of  a  ktrge  piece  of  water,  a  lajke  or  ^n  ^rifx  of  tha 
sea,  of  several  miles  in  breadth,  and  fix  our  eye  carefuUy  on  such 
phjects  on  the  opposite  side  of  the  water  as  just  appear  along 
its  surface,  if  we  stoop  the  leyje  slowly  dovmwards  the  objects  we 
saw  OB  the  sur&ce,  will  gradually  seem  to  sink  helow  the  water, 
ond  at  last  entirely  disappear.  On  the  other  faiand^  if  by  ascepd- 
in^  aji  eminence,  climbing  up  the  mfi»t  of  a  ship,  or  the.  like, 
we  raise  the  eye  above  its  former  position,  we  will  gradually 
xliscover  new  objects,  rising  io  su^cessioii  above  the  surface 
jof  the  i%uter,    which  were  not  seen  before,  and  which  wil|  i^ 
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the  same  order  successively  disappear  below  tbe*  snrftee,  u  ivi^ 
descend  to  our  original  station.  Ajgaio,  when  a  ship  leav^ea  tlic 
land,  the  observers  on  shore  first  lose  st^ht  of  her  hull,  next  i»ftke 
lower  sails,  the  A  of  the  upper,  till  by  increasing  her  distance  te 
whole  vessel,  sails,  masts,  and  ^lli  disappear  from  the  view,  through 
even  the  best  telescopes.  On  the  other  hand,  when  a  mp 
&pproach€;s  the  lahd,  or^  another  ship  at  sea,  the  top  rigging  & 
lirst  discovered,  and  a^  the  distance  is  lessened,  tlie  lower  sails 
are  seen^  and  at  last  the  vessel  herself  comes  plainly  iftto  vt«w* 
iThcse  appearances  can  be  accounted  for  no  other  M'ay  ihanJiy 
Slipposing  the  surface  of  the  water  to  be,  not  an  even  level  piakii 
but  a  portion  of  the  rounded  surface  of  i(  globe :  and  the  ^et  may  be 
Easily  ascertained,  W  an  experiment  onauy  body  of  a  globubir  shape. 
In  every  eclipse  of  the  moon,  occasioned  by  our  eavth  ejomuig 
in  between  her  and  the  sun,  the  shadow  on  ^er  body  h  invariaMy 
circular;  conseonently  the  body  thus  intercepting  the  Hght  muM 
be  circular  in  ail  directions,  that  is  a.  globe  or  sf^ere.  Were  the 
earth  a  circular  thin  plain,  like  the  head  of  a  table,  or  thicker,  tike 
h  drum,  as  has  been  supposed,  her  shadow  could  not  be  filways  of 
the  sam^  shape :  but  that.th^  earth  is  a  globe  or  sphere  is  jilaetd 
tieyodd  all  possibility  of  doubt,  by  the  voyages  repeatadty  p«iw 
fentied,  in  every  direction,  hi  wHich  no  obstacles  Aroiii  land,  l€«» 
Sec.  occurred  roujid  the  world,  from  the  port  of  dcMrtnro  to  the 
Itnie  port  agalu*  Some  savigators  have  performed  this  voyage^ 
^ing  in  a  general  sense  ahrays  westward :  others  have  ddjio  s« 
slUlihg  ill  a  genei^  sense  always  eastward ;  and  yet  both  havt 

aiually  fulfilled  their  vndertakia^.  Such  voyan^s  are  therefore 
terly  inexplicable,  tinless  the  seas  on  which  they  pursued  their 
Course  had  oeeri  spread  Ont  upon  the  surfiice  of  i  ball  or 'globe.  . 
Itfhen  the  earth  was  understood  td  be  a  sphere,  attempts  were 
itturally  made  to  ascertain  her  dimensions :  and  it  is  a  matter  «f 
^iNmder  how  nearly  s6nie  of  the  antients  came  to  the  truth,  eoiK> 
iidering  their  ignorance  of  a  great  part  of  the  earthy  aad  th^  / 
Ivant  of  instruments,  snch  as  we  now  possess,  for  makhi|  thoae 
Observations  04  the  sui^,  moon,  and  -other  heavenly  bodies,  by 
vHiieh  alone  the  magnitude  of  our  globe  can  be  properly  determinecL 
l\vo  hundred  and  fifty  years  befi:>re  our  Saviour,  Eratosthenes,  *^ 
J^ilosopber  of  Alexandria  of  Eg^pt,  computed  the  circnmfeience 
Df  the  earth  to  be  nearly  equal  to  26,700  English  miles,  whiek 
is  beyond  the  truth,  but  which  indicates  an  accuracy  of  observation 
|nd  a  sagacity  of  induction  of  which  it  is  impossible  for  us,  accuse 
tomed  as  we  are  to  multitudes  of  ingenious  helps,  to  form  any 
adequate  conception.  When  measurements  for  the  purpose  of 
determining  the  diniensiohs  of  the  earth  were  made  in  these  latter 
times,  in  places  at  great  distances  asunder,  the  results  were  so  fiir 
fiW  agreeing  wiUi  one  another,  that  enquirers  began  to  suspect 
bur  ball  not  to  be  a  perfect  sphere  or  globe  of  coual  diameter  in 
all  directions.  If  you  whirl  a  key  at  the  end  of  a  string  round 
tour  finger,  the  key  acquires  a  motion  by  which,  if  not  hindered 
py  Ihe  string,  it  would  fiy  off  to  a  considarable  distance,  propor* 
tioued  to  the  length  of  the  string,  and  to  the  rapidi^^  with  whi^Jf 
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U  it  wUried  ronind.  Just  such  an  efftct  is  produced  on  tlie^Iobe 
of  the  eartb  in  its  motion  round  upon  itself  once  in  34  hours.  The 
pasts  mt  the  gfeutest  dbtance  from  the  points  round  whicli  it  turns 
^oiag  round  in  the  same  time  with  those  nearest  to  those  points^ 
mnist  ocmsenoently  move  with  much  greater  velocity.  In  every 
revolation  or  a  coach  wheel,  the  nave  and  the  rim  move  round  ia 
the  saaM  tiaie^  but  the  circumference^  of  the  rim  being  mupk 
gscater  tlian  that  of  the  nave,  anv  point  of  the  rim  must  turn 
round  vrith  much  greater  velocity  than  any  corresponding  point  of 
the  nave.  •  Hence,  if  a  circle  or  a  baU  of  soft  loose  materials  were 
rapidly  whhried  round  upon  an  axle,  the  particles  wonld  Imve  a 
tendency  to  fly  off,  and  woold^of  course  swell  out  and  accumulate 
toiaanls  J^he  middle  of  the  ball,  gradually  leaving  the  parts  near 
tlie  axle,  and,  after  some  continuance  of  this  rapid  whirling,  the 
ball  which  was  at  first  a  perfect  globe,  would  by  degrees  assume 
a  diderent  form,  resemUiiig  in  some  measure  that  of  an  orange 
revolving  round  a  wire  passing  throagh  the  middle  of  its  flattened 
aides^  Ffonf  a  consideration  of  this  and  some  other  lacts  in  the 
Aatnre  of  things,"  our  immorta(  coontiymon  Sir.  Jsaac.  Newton  de< 
■aonstrated  that,  if  the  earth  were  pierced  through  tlie  centre,  by 
a  line  from  the  middle  of  the  flattened  8ide$|  it  would  be  about 
S5  English  miles  shorter  than  a  similar  line  carried  at  right*angles 
to  the  first,  passing  through  the  swelling  surface  of  the  clobe:  and 
ids  doctrine  has  been  admirably  confirmed  by  repeated  measure* 
meats  of  parts  of  the  earth's  surfitce.  Upon  taking  a  medium  of 
the  difierent  measurements  :tud  computations  of  the  earth,  it  ap* 
pears  that,  if  it  were  a  perfect  sphere  its  axis,  in  whatever  wav  it 
pissed  through  the  centre^  would  be  about  7930  English  miles^ 
making  the  circvmfereoce  about  24,013  miles :  and  the  360th  part 
or  one  degree  will  then  contain  69.2  English  miles.  It  would 
appear,  however,  that  where  the  earth  has  the  greatest  diameter, 
a  degree  of  her  circumference  froni  west,  to  east  would  contain 
nearly  70f  English  miles.  If  depend&ce  can  be  placed  on  the 
Mtfious  measurements  of  various  portions  of  the  earth,  by  men 
eminent  in  science,  aided  by  the  most  exquisite  instruments,  we 
will  be  disposed  to  conceive  it  not  to  be  correctly  reducible  to  a 
figure' of  any  one  regular  and  uniform  shape:  but  these  irregulari- 
ties, although  in  some  very  delicate  operations  of  geography,  as- 
tronomy, and  navigation,  they  may  occasion  sensible  errors,  are 
still  too  inconsiderable  to  be  noticed  in  the  common  business  of 
life.  It  will  have  occurred  to  the  reader  that  when  the  surface 
of  the  earth  is  described  as  a  globe  or  sphere,  no  allowances  are. 
made  for  the  inequalities  produced  by  mountains  of  even  the  great- 
est elevation.  The  highest  mountain  in  Europe  is  Moni  Biaut,  (so 
railed  from  its  vast  mantle  of  snow  descending  low  down  its  sides) 
in  the  centre  of  the  Alps  between  Italy  and  Switaerland :  and  its 

ELTpendi(eular  elevation  above  the  ^urfiice  of  the  sea  is  15,6||2 
nglish  feet,  within  17Q  feet  of  3  English  miles.  Tiie  higbest 
sumniit  of  the  great  chain  of  mountains  tunning  through  Soutb 
America  is  that  of  Chimborazo,  calculated  to  nse  to  the  height 
i>f  20,600  English  feet,  wanting  only  62  feet  of  4  Eiiglirh  miles. 
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The  lofty  ridges  tbovindiog  the  interior  parts  of  Indit,  probaHy 
the  nuost  elevated  region  on  the  globe,  are  estimated  to  be  raised, 
in  some  points,  26,000  English  feet  above  the  level  of  the  aea, 
or  nearly  4|  English  miles*  Now,  the  diameter  of  the  globe  being 
taken  at  7080  miles,  were  it  divided  into  1654  eqnal  parts,  the 
highest  known  mountain  would  contain  but  one  of  such  parts :  sa 
that  were  a  globe  to  be  constructed  of  timber  S5  feet  in  diameter, 
the  highest  mountain  in  the  world  would  not  stand  more  than 
a  quarter  of  an  mch  above  its  general  sui&ce:  inspeakiiig  of 
the  globular  surface  of  the  earth,  Uierefere;  the  inequalities  upon 
it  in  heights  and  hollovra  may  safely  be  neglected.  (See  the  heights 
#f  the  most  remarkable  mountains,  before  the  article' Europe.) 

When  we  observe  the  sun,  the  moon,  and  the  other  heavenly 
tnyli^es  begin  regularly  to  appear,  or  rise^  as  we  call  it,  in  the  tast« 
advance  to  their  greatest  elevaticm,  and  then  sink  down  and  at  last 
disappear  or  sei  in  the  west^  it  is  natural  ibr  ui  to  imagine  them 
to  be  really  in  motion  from  east  to  we^»  whilst  we  on  the  earth 
are  perfectly  fixed  and  motionless.    The  traTclkr  in  a  carriage,  or 
in  a  boat  descending  a  river,  moving  swiftly  forward  is.  apt  to  think 
Ihat  .the   trees,  houses,   and  other  objects  on  either  hand,  an 
'rushing  quickly  by  in  a  direction  contrary  to  his  course.    Experv 
enec,  however,  soon  corrects  this  error:  in  the  same  viray,  more 
.extended  views  of  the  nature  of  the  visible  universe,  ana  of  the 
magnitudes  and  distances  of  its  component  parts,  will  lead  us  to 
.account  for  their  apparent  motion  in  a  way  infinitely  more  simple* 
'  and  suitable  to  the  ordinary  course  of  nature.    Tou  mount  to  the 
top  of  a  hill  or  other  eminence  to  command  a  view  of  the  surrounding 
country.  Looking  first  southerly  you  turn  round  by  degrees  to  the 
west,  then  t^^  the  north,  and  lastly  by  the  east,  back  to  tbe  south 
^here  your  view  began.    By  this  easy  and  sunple  turning  round  of 
your  person,  you  liave  enjoyed  a  .complete  proi»pect  of  the  whole  scenery 
around  you,  every  way  aas  satisfactory  as  if  by  some  ma^c^l  power  the 
plains,  woods,  riyers,  towns,  and  mountains  bad  bieen  rapidly  whirled 
round,  in  order  to  bring  every  object  in  succession  before  your 
eyes,  while  you  remained  unmoved  at  your  station.    Whether  you 
place  the  turkey  near  the  fire,  or  bring  the  fii^  to  the  turicey,'tbe 
roasting  will  be  equally  performed;  but  tq  station  the  fowl  immove- 
able in  the  centre  of  the  kitclien,  and  by  some  ingenious  machinery 
to  cause  the  fire  to  be  carriod  swiftly  round  it,  until  it  %vas  fit  for 
the  table,  is  an  improvement  which,*eveu  in  these  days  of  ingenuity 
and  retinement^  has  not  yet  been  attempted.    The  most  fearped 
and  expert  c^ok  i^  contented  to  turn  bis  mejit  rouxvd  before  the 
fire,  in  tne  same  simple,  manner  as  was  practised  by  the  rudest  of 
bis  predecessor^.    Were  eyen  the  8|in,  (incouceiv^bly  nearer  to  mt 
than  any  otiier  fixed  heavenly  body)  tp  revolve  roujid  this  earth 
once  in  every  24  hours,  such  is  the  extent  of  the  circle  he  would 
have  to  travel  round,  as  to  demand  a  rapidity  of  motion  utterly  be- 
yond our  comprehension.    The  distance  of  the  sun  from  the  earth 
IS  about  95  million^  of  English  miles,  |he  circumference  of  the  orbit 
or  circre  in  which  she  would  move,  will  therefore  be, nearly  597 
piillipos  of  pules,  whichj  divided  by  24,  yri^  give  nearly  25  millioi^ 
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for  his  motioh  in  one  hdur,  or  1207  thousand  miles  fbr  bhe  minute^ 
and  ev^  34  ^ousand,  five   hundred,  and  forty  miles  for  every 
second  of  time,  tiiat  is,  Wtween  two  beMs  of  the  peiKlufiim  of  d 
common  e^t<iay  ciock.    Now  8up^|[K>tfing  the  earth,  like  the  spec- 
tator on  the  top  of  the  hill,  insteitd  of  reqairing  the  universe  to 
revolve  round  faery*  should  condescend  to  turn  once  ronnd  upon 
herself,  all  the  appearances  of  the  H  hours'  would  be  completely 
exhibited,  and  that  in  a  nunner  adminfbly  simple  and  c^^y.    The; 
circumference  of  the  earth  where  greatest,  and  consequently  wherd 
in  her  revolutiou  the  parts  must  move  with  the  greatest  velbcity,  is 
about  25,480  Enghsh  miles.     A  point  on  her  surfece  therefore;  in 
that  quarter  mus(  b^  her  turning  once  round  in  24  hours,  move 
at  the  late  of  nearly  1060  miles  in  one  hour,  or  17J  miles  in  one 
ndnuta,  or  518  yards  (not  a  third  of  a  mile)  in  one  second.    When 
we  consider .  th^  prodigious  difference  of  rapidity  between  these 
and  the  Ibcmcr  raies,  it  is  impossible- that  an)*  rational  being  can 
irefiue  his  assent  to  the  opinion  (were  there  even  no  other  grounds 
'  ftn  it)  that  the  various  appearances  brou^t  befole  us  in  the  course 
of  a  day  are  produced,  not  by  the  ineonceivnbly  nitM  circulation 
of  the  whoU  heavens^  bat  by  the  simple,  easy,  and  comparatively 
slaw  turning  of  the  earth  itself  wMm  its  own  axis. 

It  haa  been  objected  to  this  doctrine  that  it  does  not  becomfe  a 
^limited  human  being  to  form  conclusions  upon  Bis  notions  of  fitness 
and  propnetys^^-^thatall  exertions  of  power  must  be  equally  within 
the  command  of  the  infinitely  powerful  author  of  nature : — that 
the  wisdom  by  which  all  natnnl  operations  are  arranged  and  con- 
ducted is  utterly  incomprehensible  by  us^  and  ought  not  thefrefore 
to  become  the  sabjeet  <n  even  our  most  reverent  enquiries. — Such 
Reasoning  often  proceeds  only  from   pride  under  the  garti  of 
tffccted  humility  and  self*abasement ;   from  ignorauce  and  indo- 
lence under  the  mask  of  reverential  awe.    For  if  such  arguments 
were  {jermitted  to  prove  any  thing,  they  would  infallibly  prove  too 
much,  nay,  a  great  deal  more  than  would  be  allowed  by  those  who 
use  them.    The  only  gni«aids  on  which  ratioxnl  and  considerate 
beings,  in  all  situations  and  states  of  society,  can  establish  their 
belief. in  the  existence  and  auperintendance  of  the  author  of  nature, 
infinite  in   power,  in  wisdom,  and  in  goodness,  are,  and   roust 
necessarily   be^  the   admirable  fitness,  simplicity  and  energy  of 
apparent  causes,  to  the  effect»  invariably  arising  from  them.    W  jied 
the  poor  uninformed  neglected  negro  in  Jamaica  was  asked  if  H^ 
knew  who  made  the  sua,  the  sea,  the  ground  and  aH  its  varied 
productions)  he  answered  with  a  smile  of  derision,  **  Made !  not 
made  at  ail  master,  always  so,  always  so."    Experience  howevcir 
had  taught  him  that  neither  himself  nor  other  animals  were  im- 
moriaL    Nor  perhaps  would  it  be  difficult  to  find,  even  in  our  own 
enlightened,  country^    individuals   who   never   asked   themselves 
whether  the  sun  that  summons  them  to  labour  in  the  morning  be  the 
same  identical  body  that  sent  them  to  repoije  the  evening  before :— ' 
Jthat  every  month  of  their  lives  have  beheld  and  heard  of  new  and 
old  moons,  without  once  conjecturing  wliat  became  of  the  old,  or 
whence  the  new  vera  produced. --«But  to  return  to  our  subject: 
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An  observer  on  board  a  sUp  bouiMl  for  India  in  the  nidctle  of 
iwinter  perceives,  as  be  quits  tbe  English  shore  and  ndmnees  sontb* 
1vard&  to  the  Cape  of  Good  Hope»  that  tlie  sun  comes  daily 
more  and  more  over  his  head  at  noon,  and  at  last  arrives  at  a  point 
perpendicularly  above  him*  Continuing  on  bis  course  the  sum 
instead  of  appearing  to  the  southward,  shines  from  the  northward. 
Having  turned  round  the  Cape  and  the  southern  point  of  AfricB« 
be  directs  his  coarse  in  general  nottiierlyy  bringing  the  sm  at 
noon  more  and  more  over  him,  and  at  last«  before  he  arrives  at 
Calcutta^  has  the  sun  again  on  his  south  side,  as  it  was  before  thn 
traveller  left  England,  This  appearance  is  not  peenlaar  to  th€ 
sun;  for  as  the  traveller  proceeds  southward  be  will  gradually 
discover  in  that  direction  Mong  the  surfiice  of  the  ooeanstnra  never 
before  visibicy  whilst  others  in  the  northern  quarter  with  wbioh  bn 
^Uras  acquainted,  retire  below  the  horiaM.finna  bis  view*  Hf^t 
north  pole  star  itself  will,  wbisa  be  arrives  at  the  equiiioetiat'Uno» 
sink  inta  the  waters  behinfi  him,  and  the  stnni  ssmonndohg  thn 
south  pole  will  ris^  more  and  nwre  to  bis  view.  This  will  continM 
nntil  he  double  the  Cape  of  Good  Hope,  wberr#  steering  northward^ 
the  south  pole  will.be  lost,  and  ibe  nortbofn  beavena  return  to  fain 
sight.  All  who  have  sailed  round  the  enrdi  have  followed  ais 
tastem  or  «  western  course :  but  were  it  not  for  the  intense  eold 
accumnlating  ii^mense  iHMttes  of  ice  upon  the  seas,  in  tbe  northern 
and  southern  regions  of  the  gbbe,  v^ages  migbt'be  equally  peiw 
formed  bv  courses  nordi  or  sonth,  These  facts  establish  beyond 
a  doubt  that  the  earth  is  a  globe  or- spherical  body,  totally  detached 
from  every  other  body  by  which  it.  ean  be  supported,  like  the 
child's  soap-bubble,  or  the  msyestic  boUockn,  nnd  maintained  m  ita 
place  in  the  universe  by  causes,  and  agreeably '  to  laws  impvcssed 
upon  it  and  all  tbe  other  heavenly  bodies,  at  the  moment  oi  tbeit 
creation. 

IF  through  the  flattened  sides  of  aii  orange  we  pass  a  lon^r  Qeedlc 
or  wire,  aud  supporting  the  tw0  ends  of  the  vrire,  make  thn 
orange  revolve  round  it,  we  will  have  an  idea  (not  correct  indeed} 
of  the  way  in  which  the  eardi  turns  upon  itself.  Not  that  in  tbe 
earth  any  such  material  axle  or  axis  exists,  no  move  than  in'  the 
bowl  as  it  roils  along  the  green:  but  to  this  imaginary  axis  we  give 
a  name,  borrowed  from  other  machines  of  which  we  have  a  know^* 
ledge.  The  points  where  this  imaginary  line  conies  to  the  surfhce 
of  the  globe  are  termed  po/ei,  from  a  Greek  word  signifying  to 
turn  round.  If  this  axis  be  supposed  to  extend  both  w^fs  till  it 
seem  to  touch  th<5  surrounding  heavens,  it  will  mark  out  two  other 
points  for  the  poles  of  the  world,  as  fiir  as  regasds  our  earth ;  for 
round  the  unaginary  txis  extendinl^  between  these  hitter  points  the 
whole  universe  appears  to  retole,  while  tbe  points  themselves 
remain  t^nmoved.  That  point  which  is  visible  from  our  side  of  the 
globe  we  call  the  north  pole ;  and  the  opposite  point,  invisible  te 
us  is  the  south  pole.  If  we  divide  the  snnce  between  the  nerth 
and  south  poleS)  on  the  surfiice  of  the  earth,  into  tfte  equal  parts, 
and  conceive  a  line  to  be  there  dnwn  quite  round  the  gkibe  an 
equal  distant  eveiy  where  A«a  tbe  peir%  it  witt  divide  tbe 
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globe  into  two  equal'  puts,  hence  called  hendspkirH,  i.  e.  btif"* 
iphe^;  okI  w  therelbre  •  termed  tlie  equator*  That  pdrtibn  of 
the  earUi's  surface  known  to  the  antients  was  of  mlich  greater' 
extent  from  east  to  west  than  from  north  to  south ;  for  the  tem- 
pefate  climates  allowing  men  to  spread  and  penetrate  tfioeh  farther' 
m  tlie  directions  of  the  rising  and  the  setting  sun, 'than  to  the^  north* 
where  eternal  snows  diseonraged  all  approach;  or  to' the  south - 
where,  as  they  thought,  intolerable  heats  rendered  it  inipossible  for 
man  to  exist.  With  such  ideas  it  3ira8  natural  for  them  to  consider' 
the  easting  and  westingas  the  Imigik^of  the  earth,  and  the  northing 
and  seutfauig  as  its  breadtk.  Hence  the  distance  of  any  place  on 
the  globe  east  or  west  from  a  giten  position  was  termed  its  /on* 
giUude,  (length)  and  its  distance  norUi  and  south  from  a  gfvA 
position  was  ^called  its  iaiitude  (breadth.)  This  latitude  was* 
reckoned  from  the  circle  hcgirting  tlie  globe,  i.  e.  the  cauator,  and 
was  called  north  latitude  or  south  hititi^e  according  to  tlie  position 
«f  any  plaee  on-  the  north  or  the  south  side  of  the  equator ;  terma* 
sl^yi  universally  employed.  The  circumference  of  the  globe  in  all' 
^eelietts -being  divided  into  960  degrees,  the  distance  between 
the  poles  contains  IdO  deg.  and  that  from  either  pole  to  the  equator 
contains  90  deg.  consequently  no  place  can  be  in  more  ^an  90^ 
•f  latituflle  either  way.  Longitude  is  not  of  the  same  fixed  nature/ 
because  there  is  no  point  fixed  on  the  globe  from  which  it  must 
Iw'reckoned :  it  is  theiefore  now  the  practice  for  the  inhabitanter 
nf  dtfehent  nonnlries  to  count  from  the  position  of  their  owir 
eq^itel  or  other  notioeahle  place*-  Longitude  is  reckoned  east  or 
west' «pca the  equator;  suppose  therefore  that  we  hi  this  country 
dKioae  to  count  fipom  the  position  of  London,  we  carry  anr 
ifluiginnrv  line  from  the  north  pcde  over  London  to  the  south  pok, 
which  will  cross  the  equator  in  a  certain  pouit,  fipom  which  loiW 
fitude  iato  be  oompnted  east  or  west.  In  former  times  it  was 
cnstomary  to  count  longitude  from  a  given  p<nnt  quite  roond  the 
flobetoMD^:  but  later  geocraphers  with  reason  prefer  to  count 
one  half  or  180^  eastward,  and  the  other  half  or  190^  westward. 
The  line  snp|MMed  to  extend  over  London  from  pole  lo  pole  is 
called  the  menUJon,  from  a  Latm  word  signifying  miMay ;  because  ^ 
when  the  aun  comes  to  he  upon  that  line,  and  consequently  to ' 
hear  due  soaA  or  due  norui  from  the  place  over  which  thie 
neridian  Is  drawn,  it  is  then  noon  or  mid-^lay  at  that  place,  and 
-the  SUB  is  then  at  his  greatest  apparent  elevation.  Hie  meridian 
from  whidi  longitude  is  counted  is^  called  the  Jirst  meridian:  but 
the  smoke  of  London  lenfierine  it  an  unfit  situation  for  observations 
of  the  heaveidy  bediM,  an  observatory  has  been  erected  on  an 
endoence  in  Greenwich  par^  where  a  regular  series  of  observations 
has  kn^  been  carried  by  astronomers  of  the  first  eminence,  with 
instrumoita  not  to  be  matched  elsewhere  in  the  world.  Tor  this 
rtason  it  is  now  the  established  practice,  in  all  scientific  works,  to 
redron  longitude  from  the  point  where  the  meridian  passing  over 
QreMwieh  ohservatory  intersects  the  eipiator;  and  it  is  thence 
considered  the  fint*  meridiaa  for  the  Eritish  empire.  In  France 
<ka^lnde  is  c<^unled  from  the  meridian  passing  over  th^  obsenrxF 
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U^,  tkuntdl  MUmiag  to  tbe  sottth  qide  6f  PurU.  In  Spaitt 
it  vk  iefskpoc^  fron  tbe  obtervatorj  of  the  naTti  acutasy  in 
CMU. 

Ijrtitade  b^ing  leckoMd  both  wayi  fipom  the  equator  for  80 
^«  to  die  fN»le0,  if  the  potitioii  of  London  (that  is  of  the  oentre 
c^  St*  VmA'%  cb«fch)  )[>e  compared  with  the  N.  pole  and  the  eqiia- 
tar»  upon  the  meridian  pawing  over  St.  Paul%  it  will  be  found  ta 
ha  M  doffees,  80  minutes,  and  4f)  seoonds  to  the  northward  of  tha 
aqaator ;  consequently  St  Paul's  in  London  is  said  In  he  situated  ia 
5|p  aO'  40"'  of  N.  latitude.  In  the  same  way,  by  measuring  the 
mrah  ^  |be  meridian  passing  over  the  College  of  Edinburgh  where 
t^  observatoiy  is  establishedj  intercepted  between  dmt  place  and 
die  equator,  the  observatory  of  Edinburgh  will  be  found  to  stand 
in  N.  ht  66<^  67'  6".  Thus  also  the  observatory  of  Dublin  is  in  « 
N«  bit  W  2V  XV\  On  the  other  hand,  if  a  plaee  lie  on  the 
S*  ride  of  the  eouatAr,  its  latitude  is  south^m :  tnus  the  Cape  of 
Quod  Hope  at  the  southern  extremity  Of  Africa  lies  m  S.  lat.  S4« 
9d^ ;  and  Cape  Horn  the  most  fouthero  point  of  South  America  liea 
in  8.  ht  W^  W  30',  juit  as  Ar  on  the  S.  side  of  the  eqaator  aa 
Edinhm^  is  on  the.N.  side. 

The  furst  meridian  of  British  geographers  passes  from  the  N. 
pale  over  Oreeawich)  through  the  wreslem  parts  of  France  and 
oaalam  parts  into  Spain>  and  across  the  oontintnt  of  Africa,  tm« 
vening  ue  coast  of  Guinea  near  Cape  Coast  castle,  and  cuU  tha 
aqfuator  about  a  deg«  14  mm.  W.  from  the  island  of  St  Thamaa 
iiluated  okae  to  that  line*    If  we  wanted  therefore  to  hnow  tJba 
bogitoda  of  any  pbMse  with  respect  to  the  meridian  of  <isnfnwieh, 
wa  would  canry  the  meridian  of  the  pfaMe  in  questicsi  down  la  tha 
cqnator,  and  there  count  how  ma^y  dc^eet,  minutes,  ^c.  w.ere 
intercepted  between  it  and  the  first  meridian ;  noting  at  the  same 
tinpie  whether  it  hiy  ta  the  eastward  or  the  westward  of  it.    Thua 
the  JBtvidian  of  tne  afaservatoty  af  Paris  will  be  found  to  cross 
the  equator  3  dec*  10  mui*  51  sec.>  to  the  £.  of  the  irst  meridian : 
it  is  therefoia  said  to  lie  in  2"^  lO'  61"  of  £.  longitude  from  Orecn- 
wich* .  &oma  (St  Peter's  chsrch)  will  be  foond  to  Ue  in  £.  kmg.  IS^ 
Sir  16".    Constantiaaple  b  E.  Irnqf.  Sd'^  66'.    Again,  Cadix  ob* 
servatory  lias  in  long.  9P  XT  86"  west  from  Oreenwkh ;  Kingston, 
Iht  capital  of  Jamaica,  in  W.  hing.  70^  46%  drc*    TW  diSerence  ^ 
latitude  beaween  two  places  is  known  by  subtiacting  the  least 
latitude  from  the  greatest  when  both  places  lie  on  the  same  ride 
of  the  equator ;  but  fay  adding  them  together  when  ihev  lie  oa 
opposite  sides,  becauSie  tha  latitude  is  counted  both  ways  from  tiie 
equator^    Thus  ta  hnow  the  difietence  of  lat  between  London  and 
fidinbnn^  we  subtraet  the  latitude  o^  i^ndon  fil*  80'  48*'  fiasn 
that  of  Edinburah  66<»  67   b\  when  the  diftience   of  lat.  u 
d«>  ^  16".    In  the  same  way  the  diff.  ef  let  between  Naples  in 
4X^  W  \^\  and  Petersburgh  in  $09  6»  »\  both  lying  <m  the  N« 
aide  of  the  equator,  is  10^  6'  S'\    On  the  oAer  hand,  to  find  Aa 
diff.  of  lat.  between  Portsmouth  observatory  in  N.  fait  60^  48'  8*, 
asMi  the  Cape  of  Good  Ho^  in  S.  kt  84o  w  on  opparite  sides 
of  the  eqwstor,  we  add  their  quantities  together,  and  the  mwt 
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64«  17'^''  is  Ike  diff.  of  ktitude.  Again,  to  fiod  the  diffoenoe 
4f  longitude  betw^een  two  places  oa^uie  same  aide,  and  within 
180  deg.  of  the  first  nMridian^  we  subtract  the  kss  from  tilt 
$rekter ;  thus  the  diA  of  long,  between  Paris  obserraUNry  situ- 
ated in  2<9  ItK  5V'  E.  long.  m>m  Greenwich  and  Constantinoplo 
in  t.  long.  38^  5fc'  5",  we  subtract  the  former  from  the  hitter^ 
#hen  the  ditf.  of  long,  is  26«  35'  14".  But  when  the  two  plft* 
ees  lie  on  opposite  sides  of  the  first  meridian^  the  two  sums 
of  lone,  mast  be  added  together,  for  the  difference.  Thus  the 
diflf.  of  long,  between  Cadi^  m  iong»  6«  17'  35'  W.  firom  Green- 
trich,  and  Viewia  b  long.  16«  16'  fOt"  E.  from  Greenwich  will  b^ 
*2^  33' 57",  &€. 

It  is  here  proper  to  wai*n  the  r«lder  that,  eacept^ng  in  a  very 
few  inntancesy  the  differences  of  latitude  and  lot^fitude  have  no 
inaliner  of  relalio*  to  the  real  lineal  distances  between  phces,  on 
thei^  siirface  of  this  globe.  If  both  places  lie  under  the  same  me* 
tidhh,  their  diffetenoe  of  latitude  will  be  a  proper  measure  of 
their  distance ;  as  will  theit  difference  of  longitude,  if  both  Ik 
upon  the  equator:  but  in  all  othet  jlositiolis  the  relatioo  between 
Che  distailces  of  places  and  dielt  difference  Of  latitude  and  loogi* 
tude  will  be  perpetually  varying. 

The  following  table  contains  the  latitude  and  longitude  of  some 
of  the  ]^rincipal  places  on  the  globe;  the  longituw  counted  ftoas 
the  meridian  at  Greenwich* 


Pkiees. 


i*->«Mifc 


•*«• 


CountrieSp 
Isdandsy  Seal. 


■^•Wl 


Latitudes. 


mim^ 


Muiigitudes 
from  Greanwicii. 


Aberdeen 

Acapulco 

Aden 

Adrianople 

Aleppo 

Alexandria 

Algiers 

Ahcant 

Amsterdam 

Andrews  St 

Antigua 

Antwerp 

Archangel 

Athens 

Augsburg 

Afignon 

Bagdat 

BaUsore 

BHdjgetowti 

Barcelona 

Basil 

^aitia 


Scotbtid 

Mexico 

Arabia 

I'urkey 

Syria 

Barbary 
Spain 
iHoUand 
Scotland 
Caribbee  isldi. 
Netherlands 
Russia 
Greece    . 
^ermany 
Fance 

Tarkegr  in  Aaie 

India 

Barbadoes 

Spain 

Switaerlaud 

Cdrsica 


57*'C»* 

17  0 

12  40 

49  0 

36  11 

31  13 

36  48 

83  18 

60  U 

56  la 

17  4 

51  13 

64  34 

38  5 

43  il 

43  47 


5 

0 

0 

25 

5 

36 

30 

56 

33 

30 

18 

0 

:o 

4% 
0 


\ 


33. to  0 

21  )0  0 

13  i  0 

41  t3  8 

47  i3  34 

43  41  36 


N. 


101 
40 


37 

ao 

3 
0 

4 

ft 

63 

4 
38 


10 

4 


08"  OO"" 
60  30 
13  0 
»  0. 
10  0 
65  30 
3  0 
38  50 
60  30 
50  30 
9  0 

34  o: 

50  0 

53  36 

58  36 

48  10 


£ 


W 
£ 

W 


44  23  15 

86  01  30 

69  40  16 

3  10  36 

7  36  0 

6  36  30 


#  • 


s 
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Places. 


Batavui 
Bath 

Bayonne 

Beifast    , 

Bergei) 

fecrlm 

Befo 

iBefwick        ? 

vpon  Tweed  ^ 

Bologna 

Bombay 

Boston 

^ston 

'Bofdeaux 

Sremeii 

Brest' 

Bristol 

Buenos  Ayres 

Cadiz  Obsy. 
Cairo 
-Calats 
CJalcutta,  at) 
TortWillSiun  5 
Catmbridge 
•Canterbury 
Canton 
Cartha^^na 
Carthagena 
Charlestown 
ChristopbrerSt. 
Cape  Clear 
Constanti-) 
nople     J 


OoiintrieSy 
Islands,  Seasi^ 


latitudes. 


Longitudes 
from  Greenwich. 


Java 

Ciigland 

France 

Ireland 

Norway 

Prussia 

Switzerland 

Britain 

India 
England 
New  England 
France 
Germany 
France 
England 
S.  America 

Spain 

Egypt 

France 

Bengal 

England 

England 

China 

Spain 

S.  Ameriqi 

S.  Carolina 

Caribe^  Ids. 

Ireland 

Turkey  in  Bur 


Copenhagen     Denmark 


Cork 

6racow 

Cromarty 

Damasjcus 
Dantiic 
Dartmouth 
Dominica  ' 
Dorchester 
Dottgki« 
IBover,  castle 
Piiesden 


Ireland 
Poland 
Scotland 


Syria 
Prussia 
England 
Caribees 
England 
Isle  of  .Man 
(England  ' 
(Sattony  ' 


6^  IV 
M  22 
43  j^ 
54  40 
60  J  23 
54  31 
46    57 


0'^ 
30 
15 

0 
40 
30 

0 


55    47    30 


44  29 

18  55 

52  58 
42  25 
44  50 

53  4 
48  22 
51  28 
34  3^ 

36  31 

30  2 

5t^  57 


36 

42 

0 

6 

14 

45 

44 

0 

26 

00 
21 


N 


22    34    45 


52  12 

51  18 

23  8 

37  35 

ta  ie 

?2  45 

17  J5 

51  J» 


39 

26 

9 

50 

35 

0 

0 

0 


41      Jl    10 


*  ■* 


55  41 

51  53 

50  4 

57  43 

3d  15 

50  21 

15  18 

50  42 
64  7 
frl  7 

51  ;2 


5 

54 
0 
0 

e 

5 

0 

0 

0 

'0 

48 

54 


N 


• 


106< 
.3 
1 

5 

13 

7 

2 

11 
72 

a 

70 
0 
8 
4 
2 

58 


5(y  0' 

21  30 

28  41 

?  0 

11  30 

23  0 


26 
0 


0 
0 


20 

25 

54 

24 

3 

0 

97 

15 

34 

15 

47 

48 

29  59 
35  0 
23    38 


6    17     35 

31     18    30 

15X1 

88  .29   JW) 


0 
1 


1 


15 
33 


118  16  17 

1  )  35 

76  20  35 

80  10  0 

62  42  40 

6  23  15 

28  M  5 


12 
8 

19 
4 

f 

97 

16 

3 

01 
2 
4 
1 

13 


35     10 
28    15 


66 
9 


0 
0 


2  30 
38  45 
42       0 


28. 

0 

26 

0 

3« 

0 

19 

7 

36 

0 

E 
W 


E 


w 


w 


£ 
W 


W 


W 
£ 
W 

E 
W 


s 
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CountrieSy 
Islands,  Seas. 


Latitudes. 


Longitudes 
from  Ureenwich. 


Dublin  Obs}[. 

Dunbar 

Dundee 

Dunkirk 

Durhani 

Ediobnrgb^ 

CoUege 
£mbden 
Ephesus 
Exeter 

Falmouth 
FeriD  Isk , 
Finistcrrt  \ 

Flushing 
Fordand  N. 

Foreland  8« 
Funchal. 

Oalwaj  * 
Geneva 
Genoa 

Gibraltar>at) 

Eur.  point ) 

GlasffowObsY. 

Good  Hope,  I 

Cape         5 
Gbttenburg 
Greenwich 

Obsy, 
Grenada 
Guernsey  at 

S,  Peters 


Ireland 

Scotland 

Scotland 

France 

England 

Scotland 


Germainr 
Turkey  m  Asia 
England 

England 
Canarie« 

Spain 

Italy 

Holland 

England 

England 

Madeira 


Ireland 

Switzerland 

Italy 

Spain 

Scotland 

Africa 

Sweden 

England 

Caribbees 

Eng.  channel 


HagHi? 
UaUfex 
Halifax 
Hai|4nirgb  ' 
Harwich 
ieitnal^ 

ijHoly^td 
IHmII  .     ,• 


Holland 
Cbglaiid 
Npva  Sootia 
Germaira. 
England 
AHaniie ; 

>^alesr; 
£&gla)Mt. 


53^ 

2V 

11" 

N 

M 

1 

0 

M 

27 

0 

61 

2 

11 

54 

43 

45 

55 

57 

6 

63 

12 

0 

37 

55 

0 

50 

54 

0 

■ 

50 

8 

0 

J 

W 

47 

0 

42 

53 

52 

43 

40 

30 

51 

26 

37 

I 

51 

25 

0 

61 

8 

26 

# 

32 

37 

34 

53 

10 

0 

4a 

12 

11 

44 

25 

0 

8? 

6 

30 

65 

51 

32 

34 

29 

0 

s 

57. 

42 

0 

N 

51 

28 

40 

12 

2 

54 

40 

30 

0 

62 

3 

13 

53 

43 

0 

44 

46 

♦ 

53 

84 

0 

62 

111 

0 

Ih 

i55 

0 

S 

64| 

S 

0 

N 

5« 

0 

69  06'  30' 

2  33  0 

3  2  30 
2  19  51 
1     15  0 


3     12    10 


7 

27 

3 

5 
17 


16  0 

30  0 

34  80 

2  0 

45  50 


9    12    54 


11 
3 
1 
1 

17 

10 

e 
a 

5 
4 

18 
11 

0 
61 

2 


3    30 
34      9 


28 

22 

6 


23 
39 

a 


4 
1 
63    27 
9    55 


1 
5 
4 


13 
49 

45 


0 
6 
P 


8  30 

56  0 

19  91 

16  0 


7 
0 
0 


51  15 

52  0 


:0    33 


16  25 
62  0 
0 
0 
0 
0 

o 

0 


w 


E 

w 


E 
W 


fi 


W 


W 


\r 


E 

w 
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Places. 

Countries, 
Islands,  Seas. 

Latitudes. 

Longitudes     j 
from  6reeni^ieh.j 

3tTsty,  at     > 
St  Heller's  \ 

Cdg.  channel 

4^  12'  69" 

N 

2*  10'    58" 

w 

Jerjisdeni 

Palestine 

9! 

4CL     0 

85    20      0 

E 

iftverness 

ScdtJaud 

67 

i6      0 

4    15      0 

W 

St«  Jdhn'i 

Newfouadlaiid 

41 

to     0 

62    26      8 

Isj^ahan 

Persia 

32 

t4    84 

51     50      0 

E 

Kftig^it 

Jamaica 

18 

%  od 

76    45      0 

W 

KiuMle 

Ireland 

61 

32      0 

8    50      0       i 

Knkc^j 

Scotland 

6« 

8      tf 

8    10      0 

Konii^sbeig 

Prussia 

64 

42    iO 

, 

20    28      0 

£ 

Liind's  End 

England 

60 

4      7 

5    42      0 

W 

lAkii* 

England 

6S 

48      d 

1     38    80 

Leghoro 

Wly 

4S 

33      9 

10    16      0 

5 

L«tU; 

Scotland 

66 

0      0 

3     11       0 

w 

Lerwick 

Shetland  fds. 

«0 

13      0 

• 

0    65      8 

tille 

Prance 

60 

87      0 

^  - 

,.848 

E 

Lims 

S*  America 

12 

1     5G 

VO    64      0 

W 

Limerick 

Ireland 

62 

22      0 

8    58      0 

1 

Liti^ola 

England 

6ft 

15      d 

0    80      0 

lilbon  Obsy. 

Portu|d 

3« 

42    20 

8    8  In 

Liverpool 

England 

63 

24      0 

8    10      0 

Lifeard  point 

England 

^ 

67    S6 

5    11    18 

K/rndon,  St  \ 
PauPs       $ 

England 

lA 

88    48 

0      5    47 

Londonderry 

IrtlasA 

,64 

58    28 

7    14    48 

lyohM 

Finned 

46 

Ah    52 

4    48      8 

JET 

Mtidrat 

India 

18 

4    64 

80    28      0 

liladrid 

Spain 

40 

25     18 

3    12      0 

W 

MiOion,  Port 

Minorca 

89 

51    46 

■ 

8    48    80 

E 

Malaga 

Spain 

36 

48    30 

4    25      0 

W 

Mafta  at     > 
Vaktta    J 

Mediterranean 

.36 

54      0 

U    28      0 

E 

ManGhesier 

Englan<j 

63 

26      0 

2    15      0 

W 

MafieUles 

France 

48 

17    45 

■ 

5    22      8 

£ 

Meeca 

Arabia 

21 

40    12 

40      8      6 

Messina 

Sicily 

38 

11    12 

15    48    48 

Middlebtirg 

HollanJ" 

61 

30      6 

• 

8    37    85 

Milim  Obiiy. 

Italy 

•;*« 

28      5 

8    11     15 

MoMrose 

Scotland 

99 

42      0 

2    28      0 

W 

ttoieow 

Rttsiin 

.9b 

45    48 

$7    89    4f 

E 

Wailkin 

China 

32 

4    40 

k 

fl8  «y    8 

Nantes 

Franca 

47 

13      6 

V 

I    8s    50 

W 

Naptes 

Italy 

m 

50    15 

• 

•         * 

* 

14    17    80 

eJ 

« 
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a 

87 
W 

.    Places.        j^^f^' 

Ishnds.  Seas. 

Latitudes. 

Longitudos 
from  Greenwii 

Newcastle    > 
uponTynt  ) 
North  Cape 

England 
Lapland 

5«*    r    a" 

71    10    80 

N 

V  ao*    0" 

25    5V      8 

Norwich 

Ei^land 

52    41      0 

- 

A     20      0 

Oporto 

Portugal 

41     10      0 

- 

B    27      0 

W 

Ortegal  Cape 

Spain 

43    46     37 

'      • 

7    89      0 

Ostend 

Flandera 

51    is     55 

2    55    46 

B 

Oxford  Obsy. 

England 

51     45     39 

;i    U    29 

W 

Paleitaio 

Sicily 

38      6    45 

13    23      0 

B 

Panama 

S.  America 

a    47     48 

' 

SO    21      0 

W 

Parife  Obsy^ 

France . 

48     50    16 

1 

2     19    61 

B 

Parma 

Italy 

44    48      0 

10    20    19 

Pekin 

China , 

89    54    13 

116    27    30 

Perth 

Scotland 

56    S3    40' 

3    27    lO 

W 

Peteftburgh 

Russia 

59    56    23 

iO     19    15 

B 

Pfailadelphia 
Plymouth,     > 
garrison    \ 

N.  America 

30    W    55 

> 

76    14      0 

W 

England 

50    21    22 

4      7    24 

Portsmouth  r 
observatory  ) 

Eoghod 

50    48      8 

1      5    58 

• 

Presbiirg 

Hungary 

48      8      0 

17    !•    60 

E 

Qudbec 

Caitada 

46    47    30 

71    10  *  0 

# 

Qaifo 

S.  America 

0    13    27 

S 

77    55      O 

* 

Rame-head 

England 

50    18     52 

N 

4    12    99 

Riga 

Russia 

57      5      0 

25      6      0 

B 

Rochelle 

France 

46      9    21 

1      9    56 

W 

Rome,  St     > 
*  Peter's      S 

• 
Italy 

41     53    54 

12    29     15 

E 

Rosetta 
Rotfasay 
Rotterdam 

Egypt 
Scotland 

31    24    34 
55     50      0 

80    88    86 
6     17      0 

w. 

Holland 

51     55    58 

4    28      0 

E 

Rouen 

France 

49    26    27 

1'     5    44 

w 

Salisbury 

England 

51       3    49 

* 

1     47      0 

Soarborough 

England 

54    21       0 

0    IB      0 

Seaw  Light 
SciRy  i^es) 

Denmark 

• 

57    44      0 

IQ    87    4i 

«; 

S,  Agnes'   [ 

Enghnd 

49    58    87 

6    19    23 

w 

Ligfat     5 

• 

' 

• 

SfHtogapotam 

India 

12     31     45 

76    49    40 

£ 

Seville 

Spain 

37    23      0 

&    25      0 

W 

SKgo 

Ireland 

54    15      0 

8    49     .0 

* 

0 

Smyrna 

Turkey  in  As,. 

38    28      0 

27    «0      0 

B 

Southampton 

England 

50     54      0 

1    2$,  90 

W 
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Places. 

Countries/ 
Islands,  Seas. 

Latitudes              Longitudes     f 

from  Greenwich,! 

Spam  point 

Enghnd 

53«  4r 

0" 

N 

(y^  17'    0" 

£ 

Start  point 
Stookboln 

England 

50     13 

^6 

3    38    21 

W 

Sweden 

59    20 

31 

18      8     35 

£ 

Sitfat 

India 

21     11 

0 

72    22     80 

Teneriffe  peak 

Canaries 

23     IT 

0 

16    38      0 

W 

Torbay       1- 
Bnryhead  ) 

England 

50    24 

1 

8    28     14 

Toulon 

France 

43      7 

16 

5    56      0 

£ 

Tricttc 
Tunis 

tstria 

45    51 

0 

14      3      0 

Africa 

36    45 

30 

6     33      6 

Tttrifl  Obpy. 

Italy 

45      4 

14 

7    40      9 

• 

Cpsal 

Sweden 

59     51 

SO 

17    38    40 

Ulrerht 

tloUand 

52       5 

0 

6      6    48 

yshantltle 

France 

48    28 

30 

5    .  4    48 

W 

■ 

Vilencia 

Spain 

39    26 

Q 

0    17      0 

i 

Venice    ' 

Italy      ■        ' 

45    20 

7 

12      3     15 

£ 

Vera  Cmz 

Mexico 

19     11 

52 

96      1     45 

W 

Verd  Cape 

Africa 

14    45 

0 

17    '33      0 

Verootf 

Italy 

45    26 

26 

11     18     30 

£ 

Viema  Obsy. 

Germany '     , 

48     12 

36 

16     16    22 

Vincent  St.  7 
Cape        $ 

Portugal 

1 

37      2 

64 

8    59    .26 

« 

W 

Wakefield 

England 

53    il 

1 

0 

1     33     30 

Warsaw 

Poland 

52     14 

28 

20     59    54 

E 

Weymouth 

England 

50    40 

0 

2     34      0 

W 

Whitby 

England 

54    29 

0 

0     53      0 

' 

Whitehaven 

England 

54    25 

0 

3    15       0 

Worcester  • 

England 

52      9 

80 

1     59     15 

•   •  . 

Tarmouth    ^ 

■ 

• 

• 

r 

church      V 

England 

52     30 

40 

1     44    22 

£ 

Norfolk    \ 

» 

York  cathedral 

England 

53     57 

45 

1       6    45 

y 

York  New 

N.  America 

4a    43 

0 

• 

74    10      0 

- 

Jhnie 

Zante  island  ) 
in  Greece  ) 

37    48. 

o 

■ 

4 

31    SO      0 

^ 

Vmk 

Switferbttd 

^    22 

a 

^   •    W    3» 
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The  earth  turns  ooee  rooiid  upon  her  asus  in  B4  hoiit8>  tom\fk2: 
obe  day,  during  which,  all  points  .of  her  surface  are  successively 
exposed  to  the  sun's  rays  ind  afterwards  hid  in  darkness:  but 
besides  this  daily  rotation  she  has  anodier  motion  hv  which  she  is 
carried  as  in  the  circun|ferenc6  of  a  circle  round  the  sun  ar  a 
centre.  This  revolution  is  performed  in  365  days,  6  hours,  4S 
minutes  and  49  seconds,  constituting  our  year.  Were  the  axis  of 
the  earth  exactly  perp^dicular  to  a  line  joining  her  centre  to  that  ^ 
of  the  svOy  then  hb  light  would  shine  equally  on  all  parts  of  the 
earth,  as  they  turned  rpund  towards  him,  and  li^t  and  darkness 
(oc  day  and  night)  would  be  of  exactly  the  same  length  on  every 
day  of  the  year.  This,  however,  is  not  the  case ;  for  on  all  parts 
of  the  globe  the  length  of  day  and  night  is  continually  varying ; , 
and  this  variation  becomes  more  and  more  sensible  in  proportion 
as  the  place  of  observation  is  &rther  removed,  north  or  south,  fit>ni 
Jthe  equator.  The  axis  round  which  the  ^arth  makes  daily  rotation^ 
is  inclined  to  ttie  line  joming  her  with  the  sun^  or  to  the  plane  of 
her  orbit  or  annual  course  round  him,  at  an  angle  of  66  degrees 
32  minutes ;  consequently  ttie  plane  of  her  equator  must  form  an 
angle  of  23  degrees  88  minutes  with  that  of  her  orbit.  To  this 
aimple  chai\ge  in  the  position  of  the  axis  we  are  indebted,  for  all 

'  the  usefol  and  delightful  interchange  of  long  and  short  di^s,  of  - 

summer  and  winter,  of  spring  and  autuaui  ;-■  changes,  which  in 
antient  times,  when  the  cause  wasunkiiown»  excited  mi  baflled  the 
utmost  ingenuity  of  the  moat  sagacious  inquirers  into  the  operations 
of  nature.  By  this  inclination  of  the  earth's  axis,  the  sun  shines^ 
for  one  half  of  the  year,  considentbly  more  on  the  one  side  of  the 
equator  than  on  the  other:  and  at  two  periods  of  the  year,  namely 
at  those  points  where  the  plane  of  the  equator  intersects  that  of, 
the  earth's  path  round  the  sun,  the  day  and  the  night  are  of  equal 
length,  each  of  12  hours,  aU  over  the  globe.  This  happens  about 
the  20th  or^aist  of  March,  and(|he  22nd  or  23rd  of  September, 
which  on  this  acount  are  c^ied  xne  days  of  equinoxes.  Let  the 
/  elevation  of  the  sun  above  the  horiaon  be  observed  at  London, 

with  a  quadrant,  at  noon  on  the  21st  of  March ;  it  will  be  SB  de^. 
29  minutes.  As  the  season  advances  towards  mid-summer^  this 
meridian  fdtitude  will  go  on  increasing,  at  a  certain  rate,  to  the 
9 1st  of  June,  when  it  will  be  about  62  degrees,  and  there  rpmain 
fixed  for  a  few  days.  The  sun's  course  toward  the  north  being 
then  apparently  Stopt,.  that  period  is  called  the  summer  solstice ; 
and  a  circle  described  in  the  heavens  through  that  point  is  called 
the  tropic  qf  Cancer,  from  a  Greek  word  signifying  to  turn  back, 
and  from  a  cluster  of  stars  in  that  part,  called  Cancer  or  the  Crab. 
In  a  few  days  after  the  21st  of  June,  the  sun's  apparent  elevation 

'  at  noon  will  begin  to  diminish,  and.  so  continue  till  the  22nd  of 

Septttuber^  when  it  will  be  equal  to  that  observed  on  the  21st  of 
March.  This  being  the  autumnal  eqtnnox,  the  day  and  the  night 
will  be  of  equal  lengths:    but  as  the   sun's  meridian  altitude 

.  continues  to  diminish,  the  day  will  progressively  be  shortened, 

*  :9intil  the  22nd  of  December,  when  the  altitude  will  be  only  15 

degrees.    There  the  sun  will  again  appear  to  be  stationary  fot  a 
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•  fiiwdayv;  and  flial  pen<»d'is  bailed  the  wmter  sbhlSce,  and  tlir 
circle  described  round  the  south  pole  of  the  heavens  passing 
through  that  point  is,  from  another  constellation  or  cluster  of  star ^ 
called  the  trf)pie  of  Cmprieam^  or  tfie  goat  The  sun's  body  being  ' 
vastly  greater  than  the  earth;  his  light  will  always  enlighten  a 
little  more  than  one  half  of  our  globe*.  At  the  vernal  equinox  on 
the  21st  of  March,  his  light  extends  from  the  S.  t6  tlie  N.  pole : 
as  he  advances  toiyards  the  summer  solstice  it  is  evident  that  his 
light  mast  extend  beyon<^  the  N.  pole,  and  continue  S9  to  do  till 
the  31st  of  June,  when  having  proceeded  23}  deg.  to  tlienorth* 
ward,  bis  light  must  reach  23}  deg.  beyond  the  N.  pole,  and  like- 
wise-come  shMrt  by  23}*  deg.  of  the  S.  pvvle.  A  circle  d^eribed 
round  the  N.  pole  with  a  xadiiis  of  2d|  deg.  wiU  point  ont  the 
extent  of  his  Kght,  and  '\%  called  the  arctic  circle  fr6m  a  Greek 
ttrm  signifying  a  bear,  the  name  of  a  constellation  situated  at  the 
N.  pole.  A  similar  circle  described  about  the  S.  pele  is  called 
antarctic,  that  is^opposilie  to  the  aretio.  By  means  of  the  several 
circles  heve  described^  the  sur&oe  of  theeartbis  distributed  into  Bvt 
^  Konesj  or  girdles.  That  which  reaches  between  the  tropic  of  cancer, 
across  the  equator,  to  the  tropio^^of  eaprieom,  and  consequently  io 
breadth  twice  23}  deg.  or  47  deg.  is  eaUed  the  lomcf  zone,  as  lying 
under  the  intense  heat  of  the  sun's  perpendicular  tays.  The  zone 
extending  north  from  the  tropic  of  cancer  tbthe  arctic  citcle,  and 
that,  reaching  south  from  the  tropic  of  capricom  to  the  antarctic 
circle^  both  in  breadth  43  deg.  are,  from  the  general  nature  of  the 
climate,  called  the  temperate  zones.  The  spaces  surrounding  the 
.  two  poles  23|.  deg.  in  radius,  are  properly  termed  the  frigid  zones, 
on  account  of  the  extreme  cold  prevalent  within  them. 

Thesurfacctof  the  eardi  is>  irregularly  divided  into  portions  of 
land  and  water,  the  land  occupying  about  one-fourth^  and  the 
water  three-fourths  of  it;*  and  by  far  tiie  greater  part  o# the  land 
lie»on  the.  north  side  ^f  the  eqitftor. 

It  was  before  observed  Uiat  ^e  highest  known  mountains  are 
situated  oa  the  northern  frontiers  of  India,  in  the  interior  of  Asia» 
s^d  that  their  most  elevated  summits  rise  about  25,000  feeto/ 
4j  English  miles.  Mountains  soaring  above  the  surrounding  plains 
are  obvious  to  the  viaw^.  and  may  easily  be  measured  :  it  is  not  so 
With  the  depressions  of  the  bottom-  of  the-  great  waters ;  and  it  is 
only  by  accident  Jthat  its  extraordinary  depths  ean  be  discovered'.. 
The  greatest  depth  of  the  sea  that  was  ever  mesRsur^d  was  5340 
feet,  or  a  little  more  than  one  English  mile,  and  the  mean  depth 
has  been  estimati^d  at  1300  feet,  or  a  quarter  of  a  mile.  In  some 
tracts  of  the  ocean  the  depths  are  remarkably  uniform  ;  in  otjiers- 
they  vary  both  considerably  and  suddenly :  henee  it  ibilows  that 
ifthfi  sea  were  dried  up,  the  bottom  would  present  a  scene  of 
extensive  pluins^  rugged  precipices,  and  loftv  liilis,  similar  t6  the 
face  of  ouv  present  dry  land.  If  the  whole  inhabited  parts  of  the 
earth  be  supposed  to  contain  39  millions  of  square  geographic 
miles,  Europe  will  coutain  about  4^  millions,  Asia  10 j;  Africa  9}, 
and  America  14^  millions.  If  the  whole  population  on  the  fac(^ 
^f  .thf>  globe  be  eUimated  at  700  miUions,.  Europe  will  possess- 


150  miUioiis,  Asia  including  New  HoUaiid  asd  the  islands 
in  the  ocean^  500  mtJ  lions,  Africa  30  millions^  and  America  20 
millions;  so  that  if  tke  population  were  .equally  distributed  all 
4>ver  these  tracts,  each  square  of  a  <nile  -every  way  would  contain 
IB  Burope  about  34  persons,  in  A»a  46,  in  A£rica  •%  and  iu  An^erica 
li»  or  3  pewons  in  every  two  square  miles.  The  reader  will, 
however,  be  prepared  to  believe  that  thesie  statements  are  in 
g^eaeral  merely  .conjecturai :  for,  excepting  in  the  British  empire, 
and  two  or  three  other  states  of  Europe,  and  in  the  United  States  . 
of  North  America,  the  numbers  of  inhabitants  have  never  been 
coiupttted  with  any  degree  of  accuracy. 

.  Ine  land  on  the  fiice  of  the  globe  is  divided  i«ito  two  great 
portions^  the.  one  comprehendii^  those  parts  which  were  in  some 
measure  kndwn  to  the  antients,'  and  thence  called  the  Old  world, 
comprisung  Europe,  Asia,  ^d  Africa:  the  other  portion  which 
svas  in  general  unknown  by  the  inhabitants  of  these  quarters  till' 
t&e  year  1482,  and  (hence  called  XbeJ^ew  worlds  contains  America, 
subdivided  into  North  and  South.  Besides  these  vast  masses  of 
land  which  are  termed  ^amtmenis^  because  they  comprehend  a 
iimnber  oi  distinct  ^ates  adhering  together,  innumerable  other 
smaller  portions  are  scaUere4  over  the  surface  of  the  waters,  and 
inclosed  by  ihem«  thence  called  islands,  such,  as  Britaiii,  )reland» 
f  amaica,  &c.  When  a  body  of  land  is  surrounded  by  water  ou  all 
•ides  but  at  one  point  where  it  is  joined  tQ/>ther.iand,  it  is  called 
^Lpenxmuloj  a  Latin. eapressio;],  corresponding  tQ inmost  an  island; 
and  the  neck  of  land  joining  the  peninsula  to.{>tber  land  is  called  an 
iukmus.  HiHS  Africa  may  be  considered  §f  a  grejit  p^ninsul%, 
being  every  where  inclosed  by  the  sea  e|Lceptis\g  at  the  isthmus  of 
Sues  in  E^ypt,  between  the  Mediterranean  iipd  the  Redi  sea,  abqnt 
70  miles  m  breadth,,  by  which  it  is. joined,  to  Asia..  J^ortit  auj 
South  America  are  eapb  great  pei^i^sulas^  united  by  the  narrow 
isthmus  of  Darien.  A  point  of  land  running  ou|  into  the  sea  is 
called  a  promontory,  and  its  extremity  is  a  cape,  or  head-land :  sucl^ 
ar;e  .the  Land's  End  and  the  Lizard  in  Cornwi^l,  the  Spurn  at  the 
nouthof  the  Uumber,.  Fife-ness  And  BucHan-iiess  on  the  £.  coast  of 
Scotland.  The  great  body  of  wi^rs  iu  the  q^idst  of  which  Jha 
land  seems  to  float  is  in  general  called  the^eaorth^  ocean:  but 
particular  portions  of  it  have  peculiar  names,  from  their  position 
relative  to  the  land,  or  other  circumstances.  Thns  the  sea  ex** 
tending  from  N.  .to  S.  between  £ur<^  and  Africa  on  tlia  E.  am) 
America  on  the  WMs  called  the  Ailimiit  ocean  from  a  y|kst  island 
of  tliat  name  supposed  by  the  antients  once  to  have  existed  i^ 
the  midst  of  it,  but  in  very  early  times  to  have  been  swallowed  up 
by  the  waves.  The  M^terrqanmm  sea  is  properly  named^  for  i| 
lies  entirely  in  the  midst  of  the  land,  being  surrounded  excepting 
at  tlie  narrow  opening  at  Gibraltar,  by  EUirope,  Asia  ai^d  Africa. 
A  smaller  portion  of  way  more  or  less  inclosed  by  (a^d,  is  called 
a  baify  as  the  bay  of  Biscay,  bordered  by  the  W.  coast  of  France 
a^d  the  N.  coast  of  Spain,  Torbav,  in  Devonshire :  but  when  the 
water  runs  to  a  great  extent  into  the  land  it  is  often  called  a  gulf, 
as  the  Adrijitip  ^ea,  or  gulf  of  Venice,    pu  the  9(her  band,  ijt'  th« 
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bay  reacli  but  a  short  way  within  the  faind,  it  is  isually  ealled  a 

road,  or  anch&rage,  as  the  Downs  on  the  £.  coast  isf  Kent    When 

an  opening  into  the  hna  is  made  at  the  mouth  of  a  river»  if  small. 

it  is  c^llea  a  creek  or  caw,  if  more  considerable  it  is  seteetiotes 

called  a  channel,  as  the  Bristol  channel  at  the  mouth  of  the  Severn, 

Tb^  term  ehan;iel  however,  ought  more  properly  to  be  confined  to 

a  narrow  sea  be^een  two  doasts,  serving  as  a  amai  to  commanicate 

between  two  open  seas.    Thus  the  English  or  British  channel 

between  England  and  France,  connects  the  Atlantic  and, German 

Oceans ;  St.  George's  chimnei  ibrms  a  communication  from  a  souths 

em  to  a  northern  part  of  the  Atlantic,  between  England  and  Ireland* 

In  Scotland  an  opening  or  arm  of  the  sea,  accessible  to  shipping, 

at  the  mouth  of  a  river,  is  called  zfirth^,  as  the  Firth  of  Forth  on 

the  E.  coast,  the  Firth  of  Clyde  on  the  W.  coast  of  that  country, 

^olway  Firth,  separating  England  from  Scotland  in  the  vicinity  of  « 

Carlisle.    When  two  seas  communicate  by  a  short  narrow  pass,  it 

is  called  a  streii^  or  improperly  straits^  as  the  Straits  of  Dover 

between  Kent  and  France,  the  Straits  of  Gibraltar  between  Spain  j 

Und  Africa.    lo  some  of  the  northem  parts  of  Europe  a  strait  is  • 

called  a  5o»iid,  as  the  Sound  of  Mull  on  the  W.  coast  of  Scotland,  ■ 

and  tl»e  much-freqaeated  passage  between  Sweden  and  Denmark, 

from  the  German  Ocean  fo  the  fialtic  sea.    A  t>ody  of  vrater 

entirely  enclosed  within  the  land,  t^hen  of  a  certain  size  is  called 

a  lake,  as  the  lak'i^  of  Geneva  in  Switzerland,  the  lakes  in  'Cttraber^ 

land  and  Westmorelaad.    In  Scotland  such  a  piece  of  water  is 

dtUed  a  A>cA,  ^d  in  Ireland  a  lough,  (both  sounded  hh,)  as  Loch 

JLomoiMl,  Looh  Tliy  Ht  ScotlMid,  Lough  Neaeh,  KiHamey  lough  in 

In  Ireland:   in  isome  {Mifta^  of  England  such  waters  are  termed 

iHereaij  the  old  Buxon  oamefor  a  l^e,  as  WinaiKier-meie^  separating 

Lancashire  fr^mi  "Westmorelami.    The  terms  loch  and  lowU  are  not 

kowever  conStted  to  inliuid  lafcesi  but  fiie^eutly  applied  to  pieces 

Of  salt  v^ter  ttittfiing  Hf  into  thfi  land,  as  Loch  Fyne  on  the  W:  of 

Scotl^d,  and  Lough  Foyle  on  the  N.  of  Ireland.    A  large  atream  " 

6f  water  flowing  fn>m  the  imerior  of  n  c6Mtry  to  die  ^ea  or  to 

iMie  other  stream,  is  a  rivet:  %hen  smaller,*  it  is  a  bro^,  or 

fivulei:  the  term  dourn^  or  hum,  forming  a  part  of  the  name  of 

inany  places  in  Enghmd,  signifies  a  rivulet  or  brook,  and  is  in ' 

eoramoo  use  in  that  sense  in  Scotland,  and  the  north  of  England, 

The  ereat  and  populous  quarter  of  London  called  Mary  hone,  is 

atykd  <S^  Mary-le^wm^  by  a  Vidiculous  corruption  of  the  original 

appellatioo  St.  llfury^e$^ume,  the  church  ^of  St.  Mary  on  tlie 

brook.  * 

Currents. — ^The  waters  of  the  ocemi  seem  iu  general  to  be  con- 
fined to  one  position ;  yet  in  many  parts  are  motions  resembling 
the  stream  of  a  river,  sometimes  on  the  saffece,  at  others  at  diftcr^ 
ent  depths  below  it.  These  motions  arc  called  currenU,  and  in 
Inany  cases  flew  with  such  force  as  to  require  a  strong  wind  to 
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<5«rr?  1  Mj^  ngiinrt  them.  When  one  current  is  opposed  by 
oja^Uier  ai  «  differcat  directk>u»  the  waUrs  are  forced  into  ^ 
circular  snotioo  called  aa  eddy  or  whirlpool,  &uch  fis  the 
celebrated  Chafybdi*  at  Mcssifw  in  Sicily^  into  which  mariners 
were  in  danger  of  ftUiog  while  studyiiig  to.  keep  clear  of  the  rocka 
of  ScyUa  on  the  opposite  coast  of  Italy. 

TuU$.  The  sea  is  besides  subject  to  another  motion  of  great 
utility  for  shipping,  called  ekhing  and  Jiowing  or  tlie  tide,  by  which 
k  rises  md  falb  twice  in  96  hours,  flowing  in  upon  the  shore  and 
again  retiring  with  great  regul^rity.  The  nature  and  causes  of 
tbe  tiiles  were  little  noticed  by  the  antieots,  because  in  the 
Mediterranean^  the  sea  with  which  they  Wjsre  best  acquainted, 
*  tides  are  neither  reguhir  nor  considerable.  The  true  cause  wa^ 
first  made  knoiiHi  by  «  celebrated  German  ^philosppher,  Kepler, 
above  two  centuries  ago :  but  it  was  reserved  for  Sir  I:>aac  Newton 
to  furnish  a  satisfkctory  explanation  of  that  important  natuial 
pperatioa.  He  showed  that  a  property  e;cisted  in  luiture  by  which 
all  bodies  and  all  their  component  particles  mutually  attract  eacli 
other,  in  the  direct  proportion  of  the  quantities  of  matter  contained 
in  each  body,  but  jjy  thy  inverse  proportion  of  the  sg^uares  of  their 
distances  asunder.  The  effect  of  this  property  of  universal  attrac- 
tion or  gravitatioa  is^  that  the  parts  of  the  sea  turned  directly 
towards  the  sun  or  the  nioon»  are  drawn  upwards  away  from  the 
centre  of  the  gk>be,  and  are  consequently  accumulated  to  a  greattt 
depth  on  the  side  turned  to  the.  mocML  than  on  the  opposite  side* 
Again,  as  the  solid  parts  of  the  globe  contain  more  matter  than  the 
liquid,  they  will  be  more  powerfully  attracted  by  the  moon  than 
the .  liquid,  which  will  in  aome  measure  be  left  beliind.  Con^ 
sequently  the  depth  of  the  .waters  will  be  increased  on  the  side 
of  the  globe  tnrned  away  from  the  moon,  as  well  as  oa  that  turned 
towards  her;  and  as  the  earth  turns  round  to  the  moon  ouce  couk 
|$ietely  in  24|y^oars,  the  waters  of  the  sea  will  rise  and  fail  twice 
in 'that  periodfas  is  in  fiict  the  case,  where  the  tides  flow  and  ebb 
regularly.  The  sun  vastly  exceeds  the  moon  in  magnitude  :  and 
would  consequently  attract  the  waters  much  more  |)oweHully  :  but 
then  his  distance  is  prodigiously  greater  than.  her'S)  so  that  his  real 
influence  is  very  small  in  comparison.  When  the  sun  and  moon 
aite  both  on  tlM  same  side  of  the  earth,  as  at  the  new  moon,  or  on< 
direcdy  opposite  sides  as  at  the  full  moon,  their  influence  acts 
conjointly,  and  then  we  have  the  highest  or  spring  tides :  when 
the  moon  is  at  her  1st  or  3rd  quarter  her  action  is  in  some  measure 
destroyed  by  that  of  the  sun  attracting  to  one  side,  and  then  we 
.  have  tne  lowest  or  neap  tides.  Were  the  globe  covered  with  one 
uniform  mass  of  water,  the  periods  and  heights  of  the  tides<  would 
be  constantly  the  same:  but  the  sea  is  confined  h^y  the  land  iu  so 
ma«y  parts  that  the  motion  of  the  tides  must  be,  aa  we  find  they 
really  are,  subject  to  extreme  irregularities.  It  is  therefore  from 
observation,  and  nut  from  theory,  tiiat  the  times  of  high  and  low 
water,  at  any  particular  place,  are  known.  If  the  moon  were 
lixed  in  the  heavens,  a  point  on  the  surface  of  tlie  earth  would 
^come  opposite  to  her  body  once  every  24  hours:  but  as  she  is  in 
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eiMutant  notkiD  trom  w«it  to  eut,  the  une  directjoa  vMi  thtt  of 
the  rartb's  dulv  revolatioD  on  her'axis,  when  the  earth  hu  eom- 
pleted  the  revolutioii  nf  24  hours,  the  noon  has  advanced  so  much  - 
farther,  that  the  «arth  matt  stiti  turn  round  for  46  minutes  more, 
to  brin^  any  J^nt  immediately  opposite  to  the  moon.  Thus,  if 
it  be  high'  water  at  any  plaee  tcMiay  at  li  o'clock  in  the  day, 
ttKmorrow  high  water  will  not  happen  till  48  minutes  Iftter,  or 
within  12  minutes  of  1  in  the  afternoon. 

The  following  table  shows  the  time  of  high  water  on  the  dayi 
ef  the  ne*  and  the  full  moon*,  «t  some  principal  sea-porta  and  other 
places  round  the  British  istes.  The  first  column  contains  the 
places,  and  the  second,  the  hour  and  minute  of  high  water:  when^ 
the  time  is  marked  0  hours  0  piinutes,-  as  at  Alderney,  &c  it  it 
understood  to  be  high  water  at  14  o'ehtck  at  noon. 


Table  o/kigk  aaltr  at  diffettnt  placet  on  the  tmo  md  the  Jkll 
moon. 
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By  this  table  ve  see  that  it  is  high  wijter,  tt  new  and  full 
mocNQ,  at  London  bridge,  at  3  o'ciock  ;  but  as  the  tide  takes  somc^ 
time  to  make  its  way  up  the  Thames  from  the  sea,  the  time  of 
high  water  must  happen  earlier  as  we  go  down  the  lirer :  conferm-' 
aUy  to  this  idea  high  water  happens  at  Greenwich  at  40  minutes 
past  2,  at  Gravesend  at  half  an  bourpast  i,  and  at  the  Nore  at  the 
month  of  the  titer,  at  ;L3  o'clock.  The  heij^hts  to  which  the  tides 
rise  are  very  irregular  on  different  coasts.  Round  Britain  and 
Ireland  the  tide  flows  from  10  to  16  feet  perpendicular ;  but  iff 
tbe  mouth  of  the  Severn  it  rises  double >that  height:  on  the  coast 
of  Jersey  it  rises  from  30  to  40  feet,  and  in  the  bay  of  Fundv, 
between  Nova  Scotia  and  New  Brunswick  in  N.  America,  the  tide 
rushes  in  with  great  violence^  and  ascends  to  the  bight  of  60  and 
70  feet,  accompanied  with  a  loud  belfi>winB  noise,  from  which  it 
bas  been  called  the  boar.  As  the  time  of  high  water  falls  later 
every  day  by  about  48  minutes,  or  three  quarters  of  an  hour,  tbe 
time  of  high  water  at  aoy  given  place,  on  any  day  of  the  moon» 
may  be  readily  calculated,  by  adding  to  the  hour  on  new  or  iuU 
moon  46  minutes  for  every  day  of  the  moon's  age.  Thus  if  it  be  ' 
high  water  at  London  bridge  on  the  new  moon  at  8  o'clock  in  the 
atemoon,  on  .the  10th  day  of  her  age  high  water  will  not  happen 
fiir  10  times  4B  minates,  or  8  hours  lat^r,  that  is  abov^t  11  o'clock 
trt  night. 

Winds,  The  earth  is  surrounded  on  everv  side  by  a  fine  elastic 
flttid  substance,  commonly  called  the  osr,  but  more  correctly  the 
QtmMphere,  This  air  is  indispensably  necessary  for  the  existence 
of  all  animals  and  vegetables,  for  conveying  light  to  us  from  the 
heavenly  bodies,  for  the  use  of  sight,  and  for  the  produdtion  of 
vapours,  clouds,  dews,  and  rain.  The  atmosphere  is  itself  per- 
fectly colourless,  and  the  fine,  blue  tint  observed  in  it,  even  when 
beheld  in  its  greatest  purity,  from  the  highest  mountains,  is  the 
produce  of  vupoiirs  floating  in,  it.  Air  being  ^elastic,  that  is,  en^ 
dowed  with  a  quality  by  which  it  can  be  compressed  into  a  space 
smaller  than  what  it  usually  occupies,  and  by  which,  whei^4he 
pressure  is  removed/  it  will  not  only  return  to  its  original  bnll^  but 
also  swell  out  and  expand  itself  into  a  much  greater  space  than  it 
filled  at  first.  Heat  which  is  not  merely  a  state  or  accident  of 
bodies,  but  a  real  materia  substance,  (as  is  certain  from  its  effects, 
although  we  be  unable  To  obtain  it  in  a  separate  state,)  when 
applied  to  air,  causes  it  to  expaud  into  a  greater  space ;  con- 
sequently its  particles  must  be  removed  tp  a  greater  distance  from" 
one  another  than  before  they  were  heated :  the  air  then  becomes 
thinner,  or  is  ratified.  On  the  contrary  if  heat  be  withdrawn  from 
air,  or  it  be  cooled,  the  particles  will  be  brought  thicker  together, 
or  it  will  be  condensed.  Let  us  suppose  that  from  any  cause  acting 
in  a  particular  quarter  of  the  globe,  the  air  should  be  heated,  and 
consequently  rarified  in  any  considerable  degree.  The  particles 
of  air  being  thus  removed  to  a  distance  asunder,  will  be  unable 
io  resist  the  pressure  in  ail  directions  of  the  cold  dense  air  around 
th^m*  which  will  therefore  crowd  into  the  edipty  spaces,  and  thus 
produce  a  current  of.  A*  towards  tbe  heated  spot,  in  the 
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ttander  as  (he  irater  of  a  river  will  rush  into  a  pit  iv^oi^cnte-fSie, 
when  a  ehamiel  \n  opened  for  its  cpurse.  To  this  stream  or  cnrrenf- 
i^fcold  air  tonmrda  the  heated  parts^  we  gite  the  name  of  tot»if. 
Suppose  the  air  at  Bath  and  Bristol  should  be  above  measure 
beatedy  the' cold  air  on  the  east  side  would  iounediately  press 
into  its  place»  leaving  a  void  which  would  speedily  be  filled  up  bf 
air  from  a  point  sjtili  farther  to  the  eastward.  At.last  the  air  at 
I«ondon  would  begin  to  move  westward,  and  its  place  beia^ 
supplied  by  streanis  of  cold  air  iVom  Essex,  th^  German  oeean, 
lloUandy  &c.  Londbn  would  in  this  case  be  affected  by  aa 
easterly  wind,  but  so 'much  later  than  Bath,  ai  it  was  farther  off 
from  the  heated  air.  Hence  we  see  that  an  easterly  wind  has  its 
cause  in  the  west,  and  its  effectk  are  perceived  in  a  direction  the 
contrary  to  that  in  which  it  blows ;  and  so  of  any  other  wind.  Inout* 
temperate  Climates  the  winds  blow  from  all  quarters:  it  is  remarked 
liowever  that  the  south-west  winds  prevail  much  more  than  any 
other,  even  upon  an  average  for  one  third  of  the  year.  This  wind 
coining  from  the  warmer  regions  of  the  world,- joined  to  owr 
position  in  the  mids>t  of  the  ocean  which  never  freezes,  procores 
lo  these  iavoored  islands  a  moderate  temperature  of  the  air  na* 
known  upon  the  continent  The  rivers  and  harbours  of  HoUafid, 
lying  in  the  same  latitude  With  the  Thames  and  the,  Humber/  are 
usually  locked  up  with  ice  in  winter,  while  our,  large  rivers  and 
arms  of  the  sea  lire  entirely  open  at  all  times  in  even  the  most 
>iorthem  parts  of  Scotland.  '  In  warm  latitudes  the  directida  of  the 
Winds  is  generally  steady  and  uniform.  The  paru  ^t  and  on  each 
side  of  the  equator  being  much  heated,  as  they  roll  from  W.  to  £. 
under  the  sun,  a  current  of  air  is  produced  setting  constantly  from 
£.  to  W.  This  is  most  observable  between  Africa*  and  America : 
and  as  vessels  bound  for  the  latter  quarter  are  sure  to  have  their 
Voyage  expedited  by  this  easterly  current  of  air,  it  has  obtained 
the  nan^e  of  the  trade  wind.  In  the  sea  on  the  £.  coast  of  Africa, 
a  particular  periodieal  wind  called  the  monso&n  prevails,  blowing 
one  half  of  ttie  year  in  general  to  the  S.  W.  and  for  the  other  halif 
year  to  tlie  N.  £.  In  the  warmer  latitudes  an  effect  equally 
serviceable  and  agreeable  is  produced  by  the  sea  and  land  breezes. 
These  are  confined  to  within  a  few  mile^  of  the  shore.  The  kind 
and  air  over  it  being  much  heated  by  tlie  sun  through  the  day,  tlie 
cold  srir  over  the  sea  pushes  forward  to  the  shore,  and  thus  brings 
a  current  or  sea-breeze,  enabling  ships  to  run  into  harbours  with 
^day-light  and  convenieycy^  On  the  other  hand,  as  the  land  iaf 
cooled  during  tlie  night,  the  air  that  had  been  heated  and  rariiied 
is  cooled  and  condensed ;  it  therefore  returns  to  its  place  over  the 
land,  and  what  ^  came  in  from  the  sea  is  restored  to  its  former 
position ;  thus  forming  a  land-breeze,  to  carry  ships  out  to  sea, 
although  in  the  night,  with  perfect  safety. 

Light,  Philosophers  have  differed  concerning  light,  some  as-. 
serting  it  to  be  a  real  material  substance,  others  that  it  vras  only 
a  chemical  effect  produced  by  the  action  of  certain  bodies  upon 
one  another.  Light  is  so  commonly  found  United  with'  heat,  that 
W>e  are  apt  to  conceive  them  to  be  ipseiAable :  yet  light  is  found 
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m  Tfiriotis  ^ubitftiices/where  ho  h^at  can  b^  detected,  aft  iii  cetlaio 
ptttrid  animal  ixn^  vegetable  substantes^  in  the  gto\¥-worm  and 
som^  oAer  iiisecfts,  in  the  waters  of  the  sea  when  moved  by  the 
okr,  or  itheA  the  waves  break  along  the  shore.  C^n  the  other 
l^nd,  heat  is  frequently  perceptible  where  no  lisht  can  be  dis« 
eutersd.  The  motion  of  light  from  any  laminous  body  is  so  rapifi 
that  it  wa»  Oftce^  believed  to  be  instantanious.  An  eminent  astro- 
nomer, Rdmer,  however,  perceived  that  when  he  observed  the 
eclipses  and  other  motions  of  Jupiter's  moons»  at  a  particular  time^ 
as  on  the  1st  of  March,  and  did  the  same  sin  months  afterwards,  <mi 
the  1st  of  September,  there  was  a  difference  of  15  or  16  minutea 
betweeh  the  times  of  perceiving  the  same  appearances.  As  the 
earth  oik  the  1st  of  March  is  just  on  the  opposite  side  of  the  sun 
to  her  place  on  the  1st  or  September,  ne  concluded  thaf  the 
difference  of  tim^  was  occasioned  by  his  distance  from  Jupiter 
being  greater  at  the  one  time  than  tit  the  otiier,  by  the  whole 
bfeadth  of  the  eaftfa's  path  round  the  sun,  and  therefore  that- 
light  would  be  7  or  8  niimites  in  travelling  the  half  of  that  space» 
namely,  from  the  sun  to  the  earth. 

Swmd  is  also  produced  by  the  air  around  us.  When  a  stone  is 
thrown  into  the  midst  ef  a  pond  of  still  water,  the  water  s^ddejily 
and  violently  driven  from  ita  place  by  the  i^on^,  iises  up  in  a 
circular  ridge  or  wave  i-ound  the  spot ;  the  water  by  its  own  weight 
soon  sinks  down  into  a  hollow  circle,  forcing  another  wave  to  rise 
■p ;  and  this  alternate  rising  and  ikiling,  diminishing  however  in ' 
bulk,  as  the  wave  is  removed,  from  the  centre  wh^  the  stone 
fe}l*.  is  eontinned  until  the  force  of  the  original  stroke  be  exhausted. 
If  tlie  imp]fession  was  considerable,  the  waves  would  extend  to  the  , 
edge  of  the  pond,  where  striking  against  the  banks  a  second  set 
of  circles  would  be  formed,  retummg  back  across  |he  first  set 
towards  the  centre  of  the  pood.  Exactly  in  the  same  way  are 
impressions  made  on  the  air ;  if  a. pistol  be  discharged,  t)ie  sudden 
explosion  and  expansion  of  the  powdet  will  compel  the  ac^oining 
particles  to  form  a'Succession  of  concentric  circles,  extending  to  a 
,  distance  proportioned  to  the  violence  of  the  original  impulse.  If 
an  observer  be  within  the  reach  of  these  circles,  he  will  perceive 
the  motion  of  the  particles  of  ilir  on  his  ear,  and  the  sensation  of  i 
sound  will  be  excite4,  more  or  less  strong,  that  is  loud,  as  he  is 
nearer  to  or  farther  from  the  cause.  If  any  soljd  unyklding  bodies, 
as  a  high  wall,  the  face  of  a  lock,  &o.  be  placed  so  near  the 
:M)unding  body,  that  the  circles  of  air  shall  strixe  with  some  force 
against  them,  a  fresh  senes  of  circles  or  waves  of  air  will  be  pro- 
duced, which  in  time  will  extend,  back  to  theor'^nal  sounding 
body,  and  the  person  who  fir^d  off  the  pistol  will  have  his  organs* 
of  hearing  affected  by  a  second  sound,  which  is  called  echo,  a  Greek 
term,  signifying  a  sound  repeated.  By  the  striking  of  the  air 
against  a  number  of  resisting  bodies,  a  succession  of  sounds  may 
be  produced,  and  the  echo  may  repeat  a  sound  to  a  ^eat  number 
of  times,  as  at  Simonetta,  near  Milan,  in  the  north  ot  Italy,  where 
persons  of  acute  ears  have  perceived  the  report  of  a  pistol  as  often 
as  eighteen  or  twent]|biiaes.    Sound  travels  very  slowly  when 
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compared  witk  ligkt  By  majiy  accurate  experiments  it  has  heem 
ascertained  that  souild  moves  at'  the  rate  of  1142' feet  in  a  leoond, 
or  13  English  miles  in  a  minute.  This  motion  is  of  use  in  deter* 
mining  tlie  distance  of  objects  from  which  sound  proceeds :  as  for 
instance,  a  ship  at  sea,  in  distress  fires  a  g^  in  the  night-time  ;^ 
the  flash  is  observed  by  a  person  on  shore,  at  20  minutes  past  10, 
but  the  report  was  not  heard  till  7  seconds  afterwards.  Sound 
inoving  1142  feet  in  1  second,  it  must  in  7  seconds  have  oome  7994 
ftetf  or  a  mile  and  a  half:  the  distance  of  the  ship  from  the  shore 
is  therefore  ascertained^  That  sound,  depends  on  the  state  of  the 
air  is  made  manifest  6y  the  ai^-pump,  for  when  the  air  is  exhausted 
from  a  vessel,  no  sound  excited  within  it  can  be  heard.  That 
bodies  move  or  tremble  when  they  produce  sound  is  evident  from 
many  circumstances :  thus  drums,  bells,  trumpets,  violins,  &c. 
may  easily  be  perceived  to  shake  when  sounding :  and  that  the  air 
receives  impressions  of  motion  firom  sounding  bodies  b  plain  from, 
the  common  occurrence  that  bells,  empty  glasses^  the  strings  of 
musical  instruments,  cive  out  sounds,  merely  from  being  in  the 
room  with  other  sounding  bodies*  *- 

Table  containing  the  highi  qf  some  of  the  most  remarkSble  mouw- 
taitts  in  the  world,  expressing  the  method  by  whkh  their  height  has 

/  hefin  measured. 


Mountains. 


Height  by 
Geom. 


Height  by 
Barom. 


Method 
unknown. 


England. 

Whirnside  in  Yorkshire,  the) 
highest  land  in  England     §^ 
Ingleborou^h 
Pennygent 
Crossfell 
Skidd  aw 

Sno'wdon  in  Walen 
Mount  Battock 
PeudlehiU 
Hal^rellyn 

:    Scotland, 

Ben  Nevis  tMe  high'eist  lond  ini 
Great  Britain 
Ben  Lawers 
Ben  More 
Ben  Wcve*« 
Shekalliea 


Eng.  Feet 


.    3530 
3508 


Eng.  Feet  Eng.  Feet 


\    4052 

3987 
3930 

3380 
3450 

3411 
3324 


35 


% 


4387 


3839 


3465 


4015 
3903 

S700 
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Mountains. 


Hartfell  •    ; 

Ben  I^mood 

Ben  Ledjr 

Art&iiir'^  Seat  (E^burgfa) 

Ireland. 

t    * 

m 

Slieve  Donard,  the  highest 
'  in  Ireland 
Knock  Meledown 
Cruagh  Patrick 
Nephin 
Mangertown 
Cameiagh 


Isle  of  Man* 


Snafidd 


France, 


(xeom. 


Height  by  Height  by 


Barom. 


Method 
unknown 


£ng.  Feet  Eng.  Feet 


Puy  de  Sansy 
Plomb  de  Cantal 
Puy  de  Doinbe 

Pyrenees, 

Mont  Pordu 
MoHt  Canigore 

Sierra  Nevada,  or  Sftowy  moun- 
tains ill  S.  of  Spain 
Peak  of  Muleyhacen 
^Veleta 

Alps. 

Mont  Blanc,  the  highest  land  ) 
in  Europe  ) 

Monte  Rosa 
Schreckhorn 
Mont  Buet 
Monte  Viso 
Great  St«  Bernard 
Do.  at  CoHveut 
Mont  Cenis  ^ 


814 


2600 


16084 


3300 
1)240 


3150 

2700 
2606 
2640 

2160 


11275 
0222 


11673 
11398 


1566^ 


10124 
9007 

10074 
8074 
O60O 


Eng.  Fee 


3099 


1640 


6300 
6200 
5000 


13000 


I 
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Mounlipiis. 


■<     h      mm 


)o.  at  Pd8t«ho«8€ 

t  GMliard  at  CoiiTeAt 


jip€WMMeSm 


lontt  Vdiao 

lount  Vesttviiis  at  Naples 

lount  Stna  in  Sicily 

>rt«le  in  l^^rol 
xnnnitz  in  Carpathian  > 
mototaina  § 

(renner 

JV^rway  and  Sweden* 

•  « 

Iwukkn 

Irotkutan 

l^tack 

iecia  in  Iceland 

Veneriffk,  Peak 

Jfor^  ^tMrica. 

Vhite  mountains 
^tony  mountains 
Uue  moontain^ 

Uue  mountain^  Jtmudda 

South  America. 

!!^himbora2f 
Dotopaxi 

nchm^ha 

•. . .  .    .        > 

Aria* 

flimmala  or  snowy  ranee,  on 
the  N.  of  India 


Height  by 
Geom.  (  Barom. 


Heig^tby]  Method 


Eng.  Feet 


e»7 

5938 


20584 
18600 


d6000 


Eng.  Feet 

6260 
679Q 


100^ 


15986 


unknown, 
Eng.  Feet 


13800 
8640 
5109 


9000 
6162 
6000 
5000 

11424 


2028Q 
16562 


4000 
3000 
2000 

7480 


r 


J 


T"^ 
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Europe. 


Of  the  four  grand  divisions  of  the  habitable  globe,  Europe  is 
by  macb  the  smallest.  Such  however  is  the  general  temperature 
of  the  climate,  tlie  fertility, of  the  soil,  the  local  advantages  of  ev<9i 
its  Interior  parts  with  respect  to  navi^ble  rivcrs«  nilfs,  bays,  and 
arms  of  the  sea»  by  which  it  is  intersected  and  washed,  such  is  the 
advancement  in  all.  scientific  and  philosophical  pursuits,  in  arts  and 
in  arms,  3|ich  is  ^e  genius  of  the  various  forms  of  government 
established,  such  are  the  fundamental  principles  and  practices  <of 
the  Christian  religion  which,  under  various  modifications,  is,  with 
the  exception  of  Turkey,  universally  adopted,  such  are  /ability  and 
fipirit  displayed  in  manufactures,  navigation^  and  commerce ; '  ■'■ 
such  in  nne,  are  the  natural  effiects  resulting  from  these  and  other 
favourable  circumstances  belonging  to  the  quarter  of  the  globe 
which  we  have  the  happiness  to  inhabit,  that  Europe  now  is,  and 
for  ages  past  has  been,  in  a  general  sense,  the  mistress  and  sovereign 
of  the  yorijj,       '  .     ^   r.  ^  • 

Eui;pp^^  situated  wholly  on  the  N.  side  of  the  equator,  between 
the  parcel  of  Tarifa  on  the  strait  of  Gibraltar,  in  N.  latitude 
3d«  2',  and  that  of  Jlorth  Cape  in  Lapland,  in  N.  lat  71®  10^% 
the  most  advanced  point  towards  the  N.  pole.  The  extent  in 
longitude  is  from  the  meridian  of  11^  W.  from  Greenwich  including 
Ireland,  to  that  of  62^  £•  from  Greenwich  on  the  northern  borders 
of  Asia,  The  distance  or  greatest  breadth  from  North  Cape  due 
S.  to  the  island  of  Candia  in  Greece,  is  2170  geographic  or  2600 
English  miles,  and  the  greatest  length  from  Cape  St.  Vinpent  in 
Portugal  in  a  N.  £.  direction  to  tiie  limits  of  Asia  on  tne  Frozea 
ocean,  is  about  2860  geographic  or  3200  English  miles'.  Withiii 
the  limjj^  l^^ere  assigned  to  Europe,  ar^  comprised  tracts  of  se^ 
so  exT^sive,  that  the  land  is  not  computed  much  to  exceed  2} 
millions  of  square  miles.  '  Europe  is  washed  on  three  sides  by  the 
sea,  on  the  N.  by  the  Arctic  or  Frozen  ocean,  on  (he  W.'  by  tlie 
Atlantic,  and.  on  the  S.  b^  the  Mediterranean :  the  eastern  bound* 
ing  separating  it  from  Asia,  is  formed  by  ^aq  imaginary  line  pro- 
ceeding  from  the  ishmd  of  Candia,  up  the  middle  of  the  Archipelago* 
through  the  strait  of  the  Dardanelles,  the  sea  of  Marmora,  the 
haven  of  Constantinople,  and  across  the  Black  sei^  to  the  mouth  of 
the  river  Don.  Up  this  river  the  boundary  runs  for  a  considerable 
distance,  and  quitting  it,  crosses  a  narrow  isthmus  to  the  river 
Wolga,  which  it  follows  up  for  many  miles,  and  then  stretches  to 
and  along  the  chain  of  Ural  i^ountains,  and  from  their  northern 
termination  follows  the  course  of  the  river  Cara  to  the  Frozen 

« 

ocean. 

Climaie  and  Soil.  The  greater  portion  of  Europe  eqjoys  i^ 
moderate  temperature  of  the  atmosphere ;  although  in  the. southern 
ports  of  Spain,  Italy,  and  Greece,  the  heat  be  oppressive,  while  iqi 
the  northern  regions,  the  cold  is  such  as  almost  to  prohibit  all  culture 
or  vegetation.  Such,  liowever,  is  the  general  distribution  of  air  and 
soil  that,  firom  the  Baltic  to  the  Mediterranean,  cattle  and  com. 
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%vine  and  •!],  present  themselvet  in  regular  and  abundant  sue* 
cession. 

Inland  seas,  bays,  Sfc,    It  is  the  peculiar  advantage  of  Europe 
to  be  indented  and  penetrated  by  anus  of  the  se^  in  such  a  wav 
that,  excepting  towards  the  Asiatic  frontier  of  Russia,  no  spot  can 
be  found  in  Europe  more  than  450  English   miles  from  some 
«ea-coast.    On  the  N.  is  the   Jflute  sea  or  g|;ulf  of  Archangel, 
^communicating  with  the  Frozen  ocean.    On  the  W.  the  Baltic, 
i6ommoniy  called  by  saamen  the  JEast  sea^  penetrates  from  the 
Atlantic  all  the  way  up  to  Petersburgh,  separating  Sweden  and 
Finland  on  the  T^.  from  Denmark,  Prussia,  Poland,  and  Russia,  on 
the  S.    The  German  ocean  separating  Scotland  and  England  fVom 
Deiraiark  and  Holland,  may  be  considered  a»  only  a  portion  of  the 
Atlantic,  with  which  it  has  an  open  communication  on  the  N.  and 
a  narrow  one  between  Dover  and  Calais,  of  22  mfles  broad.    Thiv 
last  it  is  reasonable  to  conclude,  has  been  opened  by  the  violence 
of  the  tides  and  currents,  which  meet  in  that  quarter,  and  have 
gradually  worn  away  the  isthmus  by  which  Britain  was  formerly 
imited  to  the  continent,  and  by  mean»  of  which  our  island  was  at 
first  peopled  >vith  men  and  other  land  animals.    The  bn^  of  Biscay " 
Is  also  a  portion  of  the  Atlantic,  confined  l^  France  en  the  £. 
and  £y  Spain  on  the  S.    Within  the  strait  of  Gibraltar  the  Medi- 
terranean  forms  several  bays  on  the  European  shore,  of  which  is 
that  called  the  Adriatic  sea,  or  the  gulf  of  Venice,  flnom  the  names 
of  two  remarkable-  cities,  the  former  very  antient,  the  latter  more 
modem,  situated  at  the  northern  extremity  of  the  gulf,  stretching 
Irom  S.  E.  to'  N.  W.  the  whole  length  of  Italy  for  above  600  English 
miles,  on  a  breadth  of  180  miles  in  the  middle,  but  narrowing  at 
the  entrance  to  about  40  miles. 

CapeSf  promontories,  Sfe.  Tiie  most  remarkable  headlands  of 
Europe  are  North  Cape  in  Lapland,  the  Naze  at  the  S.  end  of 
Norway,  capes  Finisterre  and  St.  Vincent,  on  the  coast  of  Spain  and" 
Portugal,  Spartivento,  and  St.  Maria,  at  the  S.  end  of  Italy,  and 
Matapan,  in  Greece. 

Mowitains,  Europe  is  crossed  and  bound  together  by  several 
ranges  of  ii^ountains,  of  which  the  most  considerable  for  extent  and 
elevation  is  th»t  of  the  Alps,  separating  Italy  on  the  E.  and  S. 
from  France,  Switzerland  and. Germany  on  the  W.  and  N.  Of 
this  vast  chain,  the  most  elevated  summit,  the  highest  land  in 
Europe,  is  Mont  Blane^  (the  white  mountain,)  so  named  from  the 
unvarying  whiteness  of  its  summit  and  sides,  covered  with  per^ 
petual  snows,  although  the  heat  in  the  valleys  surrounding  its  base 
ne  in  summer  very  intense.  According  to  the  m^asurenients  of 
this  sumiiiit,  by  different  men  of  science,  and  by  different  methods,  it 
rises  to  the  height  pf  15,662  English  feet,  very  nearly  three  English 
miles,  perpendicularly  above  the  surface  of  the  nearast  sea,  and 
even  2^  miles  above  the  lake  of  Geneva,  lying  under  its  northern' 
slopes.  Monte  Rosa  another  summit  of  the  Alps,  situated  to  th^ 
N.  £.  of  Mont  Blanc,  rises  within  600  feet  of  its  majestic  neigh* 
liour.  The  Pyrenees  stretching  across  the  isthmus  uniting  Spahi> 
fc  France,  are  in  general  very  lofty,  theft  highest  peak  towards 
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the  middle,  rising  11,000  feet  above  the  level  of  the  sea.  The 
Apetmmes^  breaking  off  from  the  Alp»  *  at  the  N.  W.  corner  of 
Itely>  run  S.  £.  the  whole  length  of  diat  country.  Their  highest 
summit  Monte  Velmo,  rises  S'UX)  feet  above  the  sea.  By  a  refer-* 
eace  to  the  table  before  given,  the  reader  will  learn  the  elevation 
of  many  other  remarkable  mountains  and  summits  in  different  parta 
of  Europe. 

Zjikes  and  rivert.  Lakes  Ladosa  and  Onega  ih  Russia,  those  of 
Geneva  and  Zurich  in  Switzerland^  th$[  lakes  of  Garda  and  Como, 
Laco  Maggiore,  in'  Italy,  the  lake»  of  Cumberland  and  Westmore- 
land, Loch  Lomond,  Loch  Tay,  Loch  Ness  &g.  in  Scotland,  Lougb 
Neagh,  Lough  Erne  in  Ireland,  are  the  most  eonsidetuble  pieces 
of  water  inclosed  by  land  in  Europe.  From  these  lakes,  as  well  as 
from  assembled  springs  in  the  mountains,  proceed  a  number  of 
streams,  many  of  very  long  course,  such  as  the  Wolga,  the  Danube^ 
the  Elbe,  the  Rhine,  the  P»,  the  Loire,  the  Tagus,  which  with 
other  rivers  of  note  will  be  meiltioBed  in  describing  the  countries 
to  which  they  severally  belong. 

Political  divisions.^  Peace  being  at  last  providentially  restored 
to  Europe,  and  the  several  nations  by  whom  it  is  inhabited  being, 
in  a  general  sense,  permitted  to  resume  their  former  systems  of 
government  and  habits  of  life,  unhinged  or  overthrown  during  five 
and  twenty  years  of  unprecedented  confusion  and  calamity, 
Europe  may  be  again  divided  into  the  states  specified  in  the 
annexed  table.  The  1st  column  contains  tiie  name  of  the  country ', 
the  2nd  its  population ;  the  3rd  the  name^of  the  capital,  and  the 
4th  its  population ;  the  6th  the  form  of  government,  and  the  6ib 
the  religion  established  in  each  country. 
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.  I.    Britanitic  £»»£• 

The  Brituh  empire  iA  Europe  comprehends  the  great  islands  of 
Britain  and  Ireland*  with  the  Shetland,  and  Orkney^  and  Westena 
islands  of  ScatliEind^  Man,  Anfflesavi  and  Wig^t,  with  othen  of  less 
note  ion  tlie  cfMists  of  *  England  and  Ireland,  and  Jersey,  Ghieraseyp 
A^cmey/drc.  on  the  coast  of  France;  to  which  mast  now  be 
added  Malta  and  its  dependant  isles,  in  the  Mediterranean  sea«. 
The  island  of  Britain  lying  opposite  to  France,  Holland,  and 
l^nnnark,  extends  in  length  mm  the  parallel  of  th^  Lixard  in 
Cornwall,  the  most  southern  point  of  land,  in  N.  lat.  49^  58',  to 
the  northern  extremity  of  Scotland,  in  N,  lat.  58^  46' :  the  greatest 
breadth  of  the  island  b  between  the.  meridian  of  Yarmoutii  io 
Norfolk  in  £»  long.  !<>  44'  22",  and  that  of  W.  long,  6^  which 
iniliJudes  the  most  westerly  parts  of  Scotland.  The  length  from  S^ 
tor^.  i)pon  the  meridian  of  the  Lixard,  to  the  K.  point  of  Scotland 
(exclusive  of  the  Orkney  imd  other  islands)  is  therefore  j528 
gepgraphic,  or  610  English  utiles :  butthe  breadth  is  very  irregu- 
lar: from  the  extent  along  the  British.  Channel  from  the  L4ind'9. 
and  m  ComwaU  to  the  S.  Forehind  in  Kent,  is  about  S12  English 
miles,  while  at  Carlisle  and  Newcastle,  the  distance  from  sea  to  sea 
is  Qnly  70  miles,  and  in  the  middle  of  Scotland,  so » much  is  the 
island  contracted  bv  the  opposite  firths  or  arms  of  the  sea,  of  the 
Forth  and  the  Clyde,  that  Hhd  distance  from  sea  to  sea  does  not 
exceed  25  miles.  Of  tliis  circumstance  advantage  has  been  takA 
to  open  a  canal  across  the  isthmus,  en  a  very  large  scale,  capable 
(»f  transmitting  sailing-vessels  that  draw  less  than  8  feet  of  water, 
which  is  the  least  depth  of  the  canal,  onTa  breadth  of  66  feet,  and 
a  length  of  35  miles.  To  the  northward  of  this  narrow  isthmus 
Scotland  again  swells  oui  to  a  breadth  of  160  miles. 

Name.  This  bland  in  the  most  antient  accounts  is  ealled  AUn<m 
and  BriKtmm :  the  hitter  always  employed  by  Julius  Caesar,  from 
whom  we  have  received  not  the  hrst,  but  the  most  accurate  account 
of  our  native  land*  The  modem  appellation  GreaJt  Briiain,  is  not 
a  little  preposterous ;  for  it  appears  to  have  been  assumed,  not  to 
indicate  the  magnitude  or  the  importance  of  the  noblest  island  on 
the  face  of  the  globe,  but  to  distinguish  it  Irom  a  province  in  the 
western  comer  of  France,  to  v^hich  a  body  of  British  refugees  4)assed 
over  in  the  5th  century^  and  which  from  them,  acquired  the  name 
of  Britannia,  afterwards  corrupted  into  Bretagne.  By  the  Greeks 
the  British  isles,  or  the  southwest  parts  of  Britain,  are  often 
indicated  under  the  general  name  af  Casnterides,  because  from 
ihem  they  understood  the  tin  was  drawn  by  the  navigators  of  IVre 
and  Sidon.  The  purple  or  scarlet  of  these  places  is  celebrated  in 
tlie-earliest  histories  saefed  and  profime.*  This  precious  colour  was 
given  out  to  be  the  product  of  a  kind  of  shell-fish  found  on  the 
coaitt  of  Phtenida.  Such  a  muscle  is  certainly  to  be  .seen  there : 
but  if  the  whole  inhabitants  of  the  country  had  been  employed  in 
nothing  else  but  to  collect  those  fish,  and  extract  from  them  the 
purple  lic|UQr,  they  could  not  liave  dyed  twenty  yards  of  cloth  in  a 
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twelvemouth.  The  use  of  a  dissolution  of  tini,  as  a  mordaBt  or 
preparatory  ground  for  dying  scarlet,  was  either  entirely  fosi;  or 
never  known  in  Europe  till  154;!:  but  fts  the  anlient  Phoeniciaite 
are  acknowledged  to  have  made  greater  progress  in  many  arts,, 
than  any  other  nation,  it  is  not  improbable  that,  by  some  fortunate 
acctdeni^  they  mi^lit  have  discovered  the  value  of  tin  iaprepacing 
the  precious  Tynan  purple,.  The  liquor  of  the  purple  muscle 
probably  furnished  the  first  dye  of  that  sort :  and  it  was  the 
natural  policy  of  the  Phcenicians  to  allow  the  world  to  belieye 
that  very  rare  shell-fish  to  be  the  only  source  from  which  their 
inestimable  purple  could  be  procured.  The  scarcity  of  the  fish 
was  notorious:  and  it  was  the  manifest  interest  of  the  Tynans  to 
keep  up  the  price  of  their  commodity,  on  that  account,  long  after 
thev  were  able,  by  the  application  of  tin,  to  furnish  their  purple 
and  scarlet,  accessible  only  to  the  kin^s  and  great  m<m  of  the 
world,  at  a  comparatively^  v^ry  low  price. 

The  island  of  Britain  is  divided  into  two  parts,  once  separate, 
independent,  and  too  generally  hostile ^  kingdoms,  but  for  these 
two  centuries  happily  united  under  one  crown,  aud  for  these 
hundred  years,  conjoined  into  one  common  state  and  kingdo)!!. 
The  southern  position  is  called  in  legislative  acts,  South  Britaim 
or  Engkmdj  and  the  northern  is  styled  N^ih  Britain  or  SiU^tkthdm 
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England  induding  Wales,  b  of  a  triangular  form,  its  Icfngth  upon 
the  meridian,  from  Berwick  upon  Tweed  to  St.  Alban^s  head  in 
Dorsetshire,  being  356  English  miles,  and  the  base 'along  the 
£nglish  Channel  312  miles.  The  superficial  ^ea  is  computed  hy 
the  m^  to  be  49,000  square  miles :  but  according  to  the  returns 
of  the  several  counties  lately  made  to  parliament,  England  proper 
i:M>fftains  3S,204,0&5  acres,  and  Wales  4,705,400  acres,  making  in 
all  37,909,455  acres,  equal  to59,23d|  square  Enelish  miles.  If 
the  popufaition  of  England,  as  contained  in  the  following  table. 
be  ^  milUonf ,  the  average  will  be  146  for  each  square  English 
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«  MKinAcr  ofpiarUhei,  o/ores^  vnd  i$ikBAitmU4  m  eoch,  toi<ik  lAcnoiMtf 


CouDties. 


••^"♦•^ 


Bedford 
Btrki 

BuckiDtfhtn 
Cambridge 

CqrnWall 

Ciuaberiaiid 

Derby 

DetoB 

Ponet 

Durhiua 

Entx 

fJlqucester 

(lereford 

Hertford 

flundngd^n 

Kent 

Lanctsttr 

L^i^esttr 

Lincolo . 

Middletei 

VIoiMiioQth 

Norfolk 
^dEftbanpton 
hforthuoiberhuid 
^^ottingbap 
3xford  * 
Elutlfind 
Salop  or      2 
>hropshire  \ 
somerset 

^qutliampton  or) 

Jampsliirc         ) 

Itzfhri 

Suffolk  ' 

Surrey 

iutsex 

Varwick 

Vestmoreland 

Villshire      ' 

Worcester 


Acres* 


«*>»>* 


Inhabits. 


•ft^ 


^^•*** 


Capitals^ 


111!  ■  ■■  ■■ 


Inbabs, 


«  II    l«IM 


L94 


140    488,707 


185 

J  01 
161 


68    070,240 


106 
804 
248 
113 


280 
176 
136 

781 
408 

69 
200 


mo 

127 
600 
386 


307»20Q 


618,400 
443,306 
876,000 
768,494 


720,640 

1,600«000 

775,(X)0 

610,000 


408  U40,000 


800,000 
781j44a 
461,000 
210,000 
882,000 
1,120,600 
660,000 


686l|883,120 


217*600 

362,000 

1,094,400 

660,000 


4601^2674200 


168 

280 

48 

170 

482 

263 

181 
676 
140 
312 
168 
26 
304 
1621 


480,000 
450,000 
106,000 

800,000 

1,000^000 

1,212,000 

780,800 
800,000 
4^1,047 
033,360 
618,000 
640,160 
187,000 
640,000 


67»d60 
116,000 
J  11,400 

80,d46 
102,863 
188,268 
U7,2|0 
161,142 
848,000 
116,319 
160,000 
228^214 
162,660 

89,191 

96^677 

49,60 
220,000 
672,000 
131»180 
20^667 
830,124 

46,682 
273,612 
131,268 
168,000 
140,600 
112,682 

16,366 

167,329 

276,160 

224,000 

149,148 
210,431 
269,125 
161,311 
208,190 
41,618 
185,6*20 
1S8,200J[ 


Bedford 

Reading 

Biickiqgbw 
Cavibridge 

Chester 

LauneeatQQ 

Carlisle 

Derby 
Exeter 

Dorchester 

Durham' 

Chelmsford 

Gloucester 

Hereford 

Hertford 

Huatidgdoa 

Canterbury 

Lancaster 

Leicester 

Lioooln 

LONDOII 

Monmouth 

Norwich 

Northampton 

Newcastle  . 

Nottingham 

Oxford 

Oakham 

Shrewsbury 

Taunton 

Winchester 

Stafford! 

Ipswich' 

GuUdford 

Lewes 

Warwick 

Appleby 

Salisbury 

Worcester . 


3,600 
9,800 
J3,20O 
10,127 
16,140 
3,260 
12,631 

13,04a 
18,896 

4,260 
8,000 
4,280 
8,160 
6,865 
2,740 
3,488 
9,180 
6,500 
23,446 
7,420 

4,70q 

37,266 

i460 

27|587 

34,253 

12,931 

1,3^0 

18,643 

5,900^ 

5,820 

4,250 
,13,670 
2,700) 
5,820 
3,750 
2,200 
7,820 
13,814 


(IBOORAPHT. 


918 


Coruntietf* 


York 


?U. 


Aorei.     Inhttnfts.  Capital^. 


I  ■    ■>  ■ » 


on 


Anglesey 

CttnmnFon 

Denbigh 

Flint 

Merioneth 

Montgomery 

Brecknock 

Carmarthen 

Cardigan 

Glamorgan 

Pembroke 

^Radnor 

Walii 

Total 


565 


^•■^ 


9,7B0 


1,311,187 
1,566,000 
819,000 


33,204,065 18»117,094 


165,660 
665,200 
140,500 


I 


74 
68 
57 
28 
87 
47 
61 
87 

ee 

118 
145 

52 


840 


10,600 


4,700,000 


33,806 
41,521 
60,362 
39,622 
29,506 
49,978 
33,633 
67^17 
42,966 
71,525 
66,280 
19,060 


} 


Yotk 


lohabs. 


18,217 


37,904,055|8,662,640» 


546,546 


Beaumaris 

Caernarvon 

Denbigh 

Flint 

Bate 

Montgomery 

Brecknock 

Caennarthen 

Cardigan 

CsrdiiF 

Pembroke 

Pr^steign 
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In  tfaeyear  1700  the  whole  population  of  England  and  Wales  was 
estimated  at  6,512,000,  and  in  1750  at  0,623,000:  the  populatioB 
of  London  in  1700  was  said  to  be  674,360,  a  computation  certainly 
much  above  the  truth,  for  in  1760  it  had  risen  no  more  than  to 
676,760  persons,  notwithstanding  the  great  increase  of  the  town, 
in  consequence  of  tlie  stability  of  the  government,  and  the  vast 
augmentation  of  trade  and  commerce.  By  tlie  returns  to  parliament 
in  1813,  the  whole  inhabitonts  of  London,  including  Westminster 
and  Southwark,  with  their  suburbs,  amounted  to  the  prodigious 
multitude  of  one  million  and  ten  thousand  souls* 

CUmate  and  soil.  The  climate  of  England  is  much  more  tern 
perate  than  might  be  expected  from  its  situation  on  the  gtobe. 
Being  in  an  island,  no  ^d  can  reach  this  country  without  crossing 
thcL  sea,  which  is  always  of  a  temperature  much  more  equable  than 
the  land,  at  one  time  scorched  with  heat  and  drought,  or  at  an- 
other covered  with  snow  and  ice.  From  this  situation  proceeds 
the  general  humidity  which  may,  by  interrupting  perspiration 
occasion  sundry  distempers,  but' bestows  and  maintains  on  the 
vales  and  the  hills  of  Enghind,  a  verdure  and  a  luxuriancy  of  pas- 
turage, in  vain  to  be  looked  for  in  countries  enjoying  more  genial 
climates.  The  medium  heat  at  London  for  9  years  177^^1780, 
was  neavly  52  cL^rees  of  Fahrenheit's  therniometer :  but  in  July 
1808  it  was  fery  iatettse ;  for  on  the  Ist  day  of  that  month,  t» 
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tbermometer  exposed  to  the  north-easi,  stood  at  53  degrees,  m 
tlie  12th  it  rose  to  88}  deg.  and  on  the  14th  to  93  deg.  The  soil 
of  England  although  much  diversified,  is  generally  fertile,  and 
agriculture  in  all  its  I)ranche8  has  long  been  cultivated  with  such 
skill  and  ardour  as  to  bring  the  com  and  cattle  to  very  high  perfection. 
For  a  number  of  late  years  however  it  h^  been  necessary  to  import 
grain  from  other  countries,  ar  often  as  the  state  of  the  war  would  \ 
allow  h  to  be  don^,  notwithstanding  that,  by  some  strange  infatu- 
ation, in  England  ^alone^  exclusive  of  Wales,  no  less  than  six 
millions  of  acres,  or  nearly  one-i  Ah  of  the  whc^e  country  might  be  ^ 
considered  as  waste  and  unproductive,  although  perhaps  not  one 
million  may  be  really  incapable  of  improvement.  Horticulture  or 
gardening,  especialljin  its  ornamental  branches,  has  long  been 
cultivated  in.  England  with  greater  attention  to  the  nature  of  the 
country  than  in  any  other  quarter  of  tlie  globe :  and  on  the  conti« 
aent  of  Europe  an  English  garden  is  the  object  of  ambitious  imitatiott 
among  all  lovers  of  rural  beauty. 

Mountains.  In  a  jgeneral  sense  England  may  be  regarded  as  one 
extended  plain,  with  the^  exception  of  the  north-western  counties, 
ivhich  in  some  measure  unite  with  the  ikiouutainous  region  of  Wales. 
The  chief  eminences  in  these  counties  are  specified  in  the  table 
formerly  given. 

Rivers,  The  principal  rivers  in  S.  Britain,  proceeding  from  the 
Tweed,  which,  for  about  16  mUes  up  from  the  sea  at  Berwick, 
forms  the  boundary  with  N.  Britain,  down  the  E.  coa^,  and  up  the 
W.  coast  to  the  Solway  at  Carlisle,  are  these ;  I.  (The  Tfne,  which^ 
£icilitating  the  great  coal  and  oth^  trade  of  Newcastle,  Mis  into 
the  German  ocean  eight  miles  below  that  town.  2.  The  Tees^ 
which,  separating  the  counties  of  Durham  and  York,  is  lost  in 
the  .same  sea  below  Stockton.  3.  The  Humber,  which  is  rath^ 
an  arm  of  the  sea  than  a  river,  formed  by  the  junction  of  various 
streams,  of  which  the  chief  is  the  Trent,  falls  into  the  sea  below 
Kingston,  commonly,  but  improperly  called  Hull.  4.  The  Thames, 
which  rising  in  Gloucestershire,  s^d  flowing  in  general  eastward, 
passes  by  Oxford,  Reading,  and  Windsor,  meets  the  tide  a  little 
below  Kingston,  twelve  miles  above  London,  forms  the  station  for 
tiie  prodigious  shipping  and.  commerce  of  the  metro][k>lis  jof  the 
British  empire,  ana  gradually  opening  its  channel,  unites  with  the 
German  ocean  80  miles  lower  down.  The  whole  course  of  the 
Thames  is  about  140  miles.  5.  At  the  spot  where  the  Thames 
falls  into  the  sea,  it  is  joined  at  Sheemess  on  the  right  by  the 
Medway,  which,  rising  in  Surrey,  flows  by  Tunbridge,  Medstone, 
and  Rochester,  to  the  great  naval  station  of  ChiiUiam.  d.  The 
southern  provinces  of  England  are  too  narrow  to  furnish  streams  of 
much  importance,' but  many  of  these  by  admitting  the  tide  furnish 
excellent  havens  for  commercial  shipping.  Hie  Severn,  the  first 
river  on  the  W.  coast,  rising  in  the  heart  of  Wales,  describes  a  circuit* 
ous  course  by  Shrewsbury,  Worcester,  and  Gloucester,  after  which, 
opening  into  the  wide  estuary  or  firth  called  the  Bristol  channel, 
it  opens  a  commodious  conveyance  for  the  commerce  of  that  town 
and  the  surrounding  provinces.    7.  The  Mersey  flowing  S.  W« 
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from  the  .borders  of  Yorkshire,  co&veyii  the  vast  nmnu&ctonil 
products  of  Manchester  and  Lancashire  to  LiverpooU  the  great 
conunefcial  emporium  of  the  West. 

Jjohei.  The  lakes,  or  meres  of  Cumberland,  Westmoreland,  and 
t^ncashire,  are  more  remarkable  for  their  romantic  and  picturesque 
beauties,  than  for  their  extent.  The  meres  of  Lincohishire,  Hun- 
tingdonshiie,  ^c.  are  not  properly  lakes,  but  fenny  inundations 
produced  by  the  stagnation  of  waters  on  a  country  of  singular 
flatness^  and  too  littk  raised  above  the  Surface  of  the  sea  to  admit 
of  its  being  effectually  drained. 

Miutral  productions.  The  tin  mines  of  Cornwall  are  esteemed 
the  richest  in  the  world :  their  vahie  in  the  opinion  of  the  Pbceni-* 
cians  was^  already  noticed.  C(^per  is  found  in  various  plac<^, 
but  particularly  in  the  isle  of  Anglesey,  where  the  Parys  mountain 
yielas  it  in  such  abondance  as.  to  be  procured,  not  in  the  ordinary 
way  of  minings  but  by  cutting  the  ore  out  of  its  bed  as  stone  is 
dug  from  the  quarry.  This  riiOi  mass  #as  little  noticed  till  1168 1 
but  from  some  vestiges  of  antient  works  about  it,  the  Romans  are 
believed  to  have  been  ac'quainted  witln  it.  Lead  is  found  jis 
abundance  <  in  Derbyshire,  in  the  Mendip  hills  in  Somersetshire, 
in  Cumberland,  &c.  Iron,  at  onc^  the  most. useful  and  the 
most  extensively  distribated  oi  all  metals,  aibounds  in  Gloucester* 
shire,  Shropshire,  Lancashire,  and  other  districts:  and  the  in« 
valuable  mineral  coal  b  bestowed  with  a  liberal  hand  in  the 
uorthern  and  western  provinces  of  the  kingdom :  and  besides  the 
common  services  drawn  from  coal  as  fuel,  to  it  we  are  indebted 
for  .the  great  improvements  made  itf  converting  the  metals  into 
various  forms,  and  for  the  operations  of  machinery  by  which  our 
manufactures  have  been  carried  to  a  point  of  perfection  unequalled 
in  any  other  part  of  the  globe.  Certaiu  calculators  have  charitably 
warned  us  that  some  of  the  principal  stores  of  coal,  particularly 
i|bout  Newcastle,  are  so  fiip  exhausted  that,  in  the  course  of  two 
or  three  hundred  years,  Britons  will  be  compelled  to  subsist  upon  . 
the  milk  of  their  herds  and  flocks,  for  want  of  a  good  .Coal  fire  to 
dross  the  meat.  Such  however,  is  the  selfishness  of  these  degenerate 
days,  that  none  can  be  engaged  to  deprive  themselves  of  the  comforts*, 
of  a  warm  fire-side,  in  order  to  leave  to  their  posterity  as  much  fuel 
as  will  serve  to  prepare  their  necessaVy  food.  That  certain  veins 
pf  coal  have  been  exhausted,  or  are  drawing  to  an  end,  cannot  be 
disputed :  but  on  the  other  hand,  fresh  stores  are  firom  time  to  time 
discovered,  particularly  in  Scotland :  so  that  whetlier  the  predic- 
tions of  scarcity  and  want  be  well  or  ill  founded,  neither  the 
desponding  prophets  nor  their  hearers  are  likely  to  witness  the 
fulfilment  of  their  predictions.  Salt  of  an  excellent  quality,  from 
mines  and  springs  in  different  quarters,  of  which  those  of  Nortli* 
wichin  Cheshire  are  the  most  remarkable :  much  salt  is  also  made,  ' 
where  coal  can- be  easily  procured,  by  evaporating  and  erystalizing 
sea-water.  The  northern  and  western  parts  of  England  abound 
in  axcellent  stone  for  buildihg :  and  in  the  south,  the  quarries  of 
Purbeck  and  Portland  have  long  been  known.  Mineral  wjitevs, 
possess||ig  very  salutary  powers^   a^e  frequent   throughout  the 
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country:  lhos«  of  Bath,  Bristol,  CheltenlHiBi,  Buxteb^  Harrow|^il^ 
Searborough,  Epsom,  Tunbridge,  are  the  moat  esteetted. 

Animals,  These  are  too  well  known  to  nead  spf cifieatian :  the 
wolf  and  the  wild  boar  have  long  disappear^  ibom  pur  fofaits  s 
but  the  large  wild  cat  is  still  found  in  solitaiy  diitviettl  Of  biida^ 
Irora  ilie  eagle  to  the  wren,  as  far  as  e^ht  and  l»rty  kinds  liiiYe 
been  counted  up ;  and  the  bustard  the  largest  of  ally  may  yet  be 
met  with  on  the  open  plains  of  Wiltshire  and  Lincolnskire.  Of 
reptiles  the  viper  alone  ought  to  be  considered  as  venomous.  The 
situation  of  England  in  the  midst  of  the  waters  affords  plentiiiil 
supplies  of  excellent  fish.  The  enormous  whale  is  no  stranger  on 
eur  shores :  but  the  cod^  and  especially  the  herring  avc,  or  at  least 
ought  to  be,  the  means  of  great  national  adfantage.  As  a  pro^ 
«f  this,  we  have  only  to  coBsider  that  before  the  late  disorders  la 
Europe,  the  laborious  and  frugal  Hollanders  cane  to  fish  upon  the 
eastern  and  northern  shores  of  our  island,  cured  what  they  caught 
with  salt  often  procured  from  our  manufactories,  provideil  iot  « 
suitable  profit  on  their  industrjr,  and  after  all  lumislied  a  better 
commodity,  and  at  a  lower  price  than  could  be,  or  at  least  than 
was  done  by  our  own  fishermen  in  their  own  harbours. 

Vegetables.  Many  parts  of  England  still  retain  the  name  of 
forests,  although  now  almost  strip]^  of  their  trees.  Many  no^le 
woods  howeVer  still  exist;  and  the  seal  for  plantations  of  tne  most 
Useful  timber  prevails  in  every  quarter.  Vines  were  formerly 
raised  in  considerable  qnantrties  in  various  parts.  In  108d  • 
irineyard  of  6  acres,  at  Rochford  in  Essex,  yielded  20  >oasks  of 
Wine.  In  1156  the  vale  of  Glocester  was  renowned  for  its  eiedlent 
apples,  and  for  its  grapes,  from  which  wine  was  made>  not  much 
inferior,  as  historians  say,  to  those  of  France*  If  this  w«s  really 
the  case,  it  proved  not  so  much  the  goodness  of  our  wines^  as  the 
want  of  skill  and  management  in  the  French,  who  Jcnew  Aet  how  to 
avail  themselves  of  tlie  advantages  afforded  by  their  climate  and 
soil,  both  peculiarly  adapted  to  the  production  of  the  most  delicious 
wines.  Some  years  ago  a  vineyard  was  planted  for  the  purpose 
of  making  wine,  on  (he  warm  soutliem  slopes  of  the  isle  of  Wight 
in  Hampshire. 

SconAnn* 

This  portion  of  Britain  is  of  a  very  irregular  form :  the  aMMt 
southern  point  is  the  Mull  of  Galloway,  a  pfomontory  6n  the  Irish 
sea,  in  N.  lat.  54^  44',  but  on  the  £.  side  of  the  island  at  Berwick* 
the'  boundary  with  England  lies  in  N.  lat.  66<^  48\  The  most 
northern  point  of  Scotland  at  Dunnet  head,  lies  in  N.  hit.  58**  4<K. 
The  most  eastern  point  is  Buchan-ness  near  Peterhead,  in  W.  long. 
1^  46',  and  the  most  western  point  of  the  continent  is  at  Ardna- 
murchan  in  Ar^leshire,  in  W.  long.  6^  10 .  The  greatest  extent 
from  N".  to  S.  is  abotit  230*  geographic,  or.  272  English  miles,  and 
the  greatest  breadth  from  £.  ,to  W.  about  140  geographic,  or  162 
English  miles,  while  in  the  middle  of  tlie  kingdom,  as  before 
nbsfinred,  the  distance  fi'oni  sea  to  sea  is  only  ^  miles.    Agreeably 
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te  reports  lately  made  to  parliament,,  the  population  of  Scotland 
amoiints  to  1|  million,  and  the  whole  country,  including  its  mul-> 
titude  of  islands,  is  computed  to  contain  about  27,000  square 
miles,  giving  an  average  of  66  persons  to  one  square  mile.  The 
▼ast  ranges  of  lofty  rugged  mountains  with  which  at  least  one  half 
of  the  continent,  and  nearly  the  whole  of  the  islands  aie  covered, 
occasion  this  ^mall  liverage  population;  for  the  low  country  is 
well  peopled ;  as  for  instance,  the  coun^  of  Fife  contains  97,266 
inhabhsflbti  on  480  square  miks.  Or  above  200  upon  each  mile  at 
an  averagf<.  ^  In  the  county  of  Bedford  in  England,  which  is  just 
of  the  same  extent,  the  population  is  only  67,320,  or  140  on  a 
square  mile.  The  following  table  cdntaius  the  names  of  the  coun- 
ties and  chief  towns  in  Scotland,  with  the  population  of  each, 
r^reeiibly  to  the  lilt^st  calculations. 


2Z 


35* 


VOVsa   man's   BBS!   COHPAVtOir. 


i 
a 


illiiilliMll 


i  IS  2 

I    II  1    .,  -a     IS 


llci  a  giliiSliill  S 

St^  o"  «    of   (d  r-  fl5  a  rf  rf  uj  «"  e»  m"  ^"     S 


I    3 


iiiSSisliS?  1  lis  i  i 


i    =     -  s    <  = 
Ils.||llli11|5|s|l3| 


The  population  of  Scotland  has  been  rapidly  incre9S)ng  for  a 
series  of  years  back.  For  example,  the  county  of  Fife  before 
mentioned^  which  now  contains  97^256  inhabitants,  in ,  1755 
counted  only  81,570,  and  in  1800  about  93,700.  In  tlie  same 
year  1755,  Edinburgh  contained  only  57>195  inhabitants  :  in  1800' 
they  were  increased  to  82,560,  but  now  (1814,)  the  number  is 
augmented  to  103,000.  The  growth  of  population  in  Glasgow  is 
stiU  more  rapid  •  for  in  1707,  when  the  union  took  place  between 
Scotland  and  England,  the  inhabitants  were  only  about  14,000 : 
in  1791  they  amounted  to  41,777,  and  in  180G,  to  8G,6dO,  having 
more  than  do,ubied  in  15  years :  this  year  Glasgow  contains  nearly 
101,000,  making  it  the  third  in  population  in  Great  Britain. 

Climaie  and  soil.  The  western  shores  and  islands  of  Scotland 
are  subject  to  frequent  rains:  but  the  eastern  parts  are  less 
exposed  to  moisture  than  the  corresponding  provinces  of  £nj?land ; 
and  the  winters  are  more  remarkable  for.  the  quantity  of  snow 
tlian  for  the  severity  of  the  frost.  The  mountainoUf  tracts  aie 
computed  to  occupy  one-half,  or  rather  two-thirds  of  the  whole 
.country:  and  a.  semicircular  line  beginning  at  tlie  mouth  of 
the  Clyde,  then  sweeping  £.  and  N,  by  Stirling  aud  Pertli  to 
Inverness,  would  separate  the  Highlands  on  the  W.  frOm  the  Low- 
lands on  the  S.  and  £.  The  mountains  are  in  general  adapted 
only  for  pasture  and  forest-ground  :  but  the  Lowlands  afford  many 
tracts  which,  by  the  nature  of  the  soil,  and  the  skilful  industry  of 
the  inhabitants,  furnish  excellent  crops  of  evei-y  kind  of  grain. 
It  is  not  many  years  since  wheat  was  importe^in  large  quantities 
into  Scotlana :  but  now,  notwithstanding  the  i^preased  population, 
and  the  more  than  proportionable  consumption  of  that  grain  in 
the  country,  Scotch  wheat  is  one  of  the  standing  articles  introduced 
into,  the  markets  of  London,  and  other  ports  of  England. 

Mountains,  The  highest  land  in  Scotland,  and  indeed  in  Britain, 
is  the  insulated  mountain  Ben  Nevis  in  Inverness-shire,  rising  to  an 
elevation  oC  4387  feet.  The  great  range  of  mountains  stretching 
from  S.  W.  to  N.  E.  from  the  mouth  of  the  Clyde  to  the  vicinity 
of  Aberdeen,  .has  obtained  in  history  the  name  of  the  Grampians : 
but  iio  part  of  that  range  either  now  is,  or  probably  ever  was  known 
to  the  inhabitants  by  any  similar  or  corresponding  appellation. 
The  Cheviot  hills  which  form  the  bQundary  between  Northumber- 
land and  Scotland,  are  of  considerable  elevation,  and  of  great 
value  for  sheep-pasture.  In  many  parts  of  Scotland  are  single 
detached  sugar-loaf  hills  and  peaks,  greatly  resembling  Etna  and 
Vesuvius,  which  from  that  circumstance,  as  well  as  from  the 
substances  of  which  they  consist,  were  undoubtedly  volcanoes  in 
some  remote  age.  Of  this  sort  are  North  Berwick  Law  in  £. 
Lothian,  tlie  Lomonds,  and  Largo  Law  in  Fife,  Dundee  Law, 
Arthur's  Seat  at  Edinburgh,  &c.  It  is  also  noticeable  tliat  these 
conical  hills  are  all  near  the  sea,  as  is  the  case  with  the  above- 
mentioned  volcanoes  of  Italy,  and  others  at  present  in  a  state  of 
eruption. 

Kivers.  Setting  off  as  before  from  the  Tweed,  going  up  the  £. 
and  round  by  the  W.  and  Sr  coasts  of  Scotland,  the  principal  rivera 
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are  these;  1.  The  Forth,,  which,  proeeeding  tromja,  numher  of 
lakes  on  the  borders  of  the  Highlands,  and  ineeting  with  the  tide 
above  Stirling,  gradually  opens  into  the  noble  estuary  called  the 
Firth  of  Forth,  vrashing  the  shores  of  Fife  on  the  N.  and  of  the 
Lothians  on  the  S.  lined  on  both  sides  by  towns  and  ports,  of  which 
Leith,  the  port  of  Edinburgh,  is  the  cmef.  It  communicates  with 
the  German  ocean,  being  navigable  with  perfect  safety  for  the 
largest  vessels  for  forty  miles  up  from  the  ^a.  2.  The  Tay  issues 
from  a  large  Jake  of  the  same  name,  becomes  navigable  for  large  ' 
coasting  vessels  at  Perth^  and  falls  into  the  sea,  six  miles  below  the 
port  of  Dundee.  3.  The  Dee,  which  forms  the  harbour  of  Aber- 
deen. 4.  The  Spey,  an  impetuous  stream,  principally  of  service 
in  floating  down  to  the  sea,  the  produce  of  the  forests  in  the 
intei  ior  of  the  Highlands.  5.  The  Ness,  which,  issuing  from  the 
lake  of  the  same  name,  bears  shipping  up  to  Inverness,  and  is  lost 
in  the  Murray  firth.  6.  The  N.  and  W.  coasts  afford  no  river  of 
consequence  down  to  the  Clyde,  which  flowing  N.  W.  presents  a 
conveyance  for  the  vast  manufacturing  and  commercial  industry  of 
Glasgow,  Paisley,  and  other  places  in  that  quarter.  7.  The  Ayr 
on  the  W.  and^the  Kith  on  the  S.  coasts  furnish  commodious  tide 
havens.  Besides  these  natural  communications  with  the  sea, 
Scotland  is  also*  traversed  by  canals  of  large  dimensions:  That 
joinino;  the  Clyde  and  the  Forth  was  already  mentioned  :  but'^aa- 
other  on  an 'unexampled  scale  is  now  carrying  on,  through  a  chain 
of  lakes  from  the  Atlantic  ocean,  in  a  N.  £.  direction  to  the  German 
ocean  below  Inverness.  This  canal  is  to  be  of  such  dimensions  as 
to  admit  ships  of  1200  tons,  ;uid  frigates  to  pass  through,  and 
thereby  avoid  the  dangers  to  which  vessels  are  exposed  in  the 
tedious  Navigation  round  the  N.  end  of  the  island. 

Lak^s.  From  the  mountainous  nature  of  the  country,  Scotland 
possesses  a  great  variety  of  lakes,  generally  situated  like  those  in 
^wttxeriand,  in  deep  valleys  where  the  torrents  unite,  and  from 
which,  the  mud  and  gravel  with  which  they  were  loaded  being 
deposited,  is^ue  a  number  of  lively  and  beautiful  streams,  hurrying 
with  a  rapid  course  down  to  the  sea.  Loch  Lomond  is  .the largest 
and  perhaps  the  most  beautiful  of  the  Scotch  lakes,  it  is  of  a 
triangular  form,  24  miles  long,  and  6  broad  at  the  base,  studded 
with  a  multitude  of  little  isles,  and  inclosed  between  mountainous 
and  romantic- shores.  Lochs  Tay,  Erne,  and  Ness,  are  also  of 
considerable  extent:  in  some  parts  of  the  last  the  depth  is  150 
fathoms,  for  which  reason  its  surface  is  never  frozen.  Narrow 
arms  of  the*  sea  running  up  into  the  land  are  also  in  the  Highlands 
called  lochs,  such  as  loch  Broom,  loch  Linny,  loch  Fyne,  &c. 
noted  stations  -for  the  herring-fishery;  " 

Minerai  productions.  Lead  iron' and  coal  are  those  now  of  the 
greatest  importance  in  Scotland.  The  lead  mines  at  Lead-hiHs  in 
the  S.  are  considered  to  be  the  richest  in  Europe.  Iron  is  found 
in  great  abundance,  and  cast  into  every  ^possible  form  in  various 
parts,  but  particularly  at  Carron  near  Stirling.  At  this  vast 
foundery  were  first  made  the  short  light  cannon  called  thence 
Ceu^ronades,  first  employed  by  the  British,  but  now  adopted  by  aH 
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Ike  na^al  powers  of  the  worid.  The  most  valuable  mineral  liow* 
ever,  possessed  by  Scotland  is  coal,  which  was  worked  as  far 
back  as  the  12th  century.  The  great  bed  of  coal  stKtches  from 
6.  W.  to  N.  £.  across  the  midland  counties ;  but  some  small  veins 
have  been  discovered  in  the  most  northern  quarters  of  the  country. 
Granite,  free-stone,  vsiiuible  marble,  slate,  &c.  abound  in  Scotland^ 
and  from  thence  are  Kirawn  the  stones  with  which  many  of  the 
streets  of  London  are  paved.  Near  Dundee  is  found  a  kind  of 
stone  employed  in  constructing  the  great  wharfs  at  Wodwich, 
and  in  other  public  works,  having  the .  invaluable  property  of 
withstanding  the  action  of  sea-water,  and  the  alternate  returns  of 
the  tide. 

Animals,  These  are  the  same  as  in  England,  unless  the  small 
stout  horses  of  GaOoway,  and  the  much  more  diminutive  race  <^ 
the  "Shetland  isles,  be  peculiar  to  that  country.  Vast  droves  of 
black  cattle  are  annually  furnished  by  the  Higfilands  for  the 
Engluh  markets:  the  sheep  .resemble  the  Welch  and  South  Dowa 
brmi,  and,  as  well  as  the  beef,  furnish  excellent  food.  Deer  of 
different  sorts  abound  in  a  wild  state  in  the  mountains  and  forests; 
but  no  wolf  has  been  seen  for  above  three  hundred  years  past. 
The  whale  and  the  basking  shark  are  no  stnAigers  on  the  coast: 
but  the  herring  and  the  nlmon  ar.e  sources  of  great  advantage  4o 
ih^  country :  of  the  latter  iish  the  exportation  to  London,  and  to 
foreign  parts  forms  a  considerable  article  of  commerce. 

IsioMs  round  Britain.  The  principal  of  these  are  Wight  on  the 
coast  of  Hampshire,  a  beautiful  and  fertile  fsle,  20  mifes  long,  by 
12  broad.  Portland  is  one  vast  mass  of  excellent  stone,  occasioa>- 
ally  surrounded  by  the  sea.  About  26  miles  W.  from  the  extremity 
of  Cornwall  by  the  isles  of  Scilly  or  rather  Silley,  are  a  cluster  of 
■low  rocks  and  shoals  inhabited  by  about  1000  people.  On  the 
N.  W.  corner  of  Wales  is  Anglesey,  25  miles  long  by  18  broad; 
the  chief  town  Beaumaris.  By  Tacitus  under  the  Romans,  it  wa» 
iraUed  Mono,  a  name  by  which  Caesar  understood  the  isle  of  Man« 
JAngleseyis  now  celebrated  for  its  copper  mine;  and  from  Holy 
Head  the  most  westerly  point,  is  the  customary  passage  over  to 
Dublin.  In  the  midst  of  the  Irish  sea^  at  nearly  equal  distances 
from  England,  Scotland,  and  Ireland,  lies  the  isle  of  Man,  about 
io  miles  ions  from  S.  to  N.  and  15  miles  broad  in  the  middle.  It 
is  in  general  hilfy,  producing  lead,  iron,  and  copper,  cattle,  corn, 
&t.  The  inhabitants  are  members  of  the  church  of  England, 
under  their  own  bishop,  who  takes  the  title  of  bishop  of  Sodor 
and  Man,  the  former  in  allusion  to  an  episcopal  see  in  antient 
times  in  one  of  the  western  isles  of  Scotland.  The  bishop  is  under 
the  archbishop  of  York,  but  has  no  seat  in  the  British  house  of 
peers.  The  principal  towns  are  Douglas,  Castletown,  and  Ramsey: 
the  language  is  a  dialect  of  the  antient  Celtic^  such  as  spoken  in  tha 
Highlands  of  Scotland. 

The  whole  western  coast  of  Scotland  is  covered  with  ranges  of 
islands  of  all  sixes,  thence  called  the  Western  Islands,  but  in 
antient  times  Hebud^,  a  name  ignorantly  changed  into  Hebridegm 
Of  these  the  principal^  taking  them  from  N.  to  S.  are  Lewis,  Visif^ 
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Skj^,  Mull  J  with  its  appendages  lotui,  once  tke  chief  seat  of  learnaqy 
aad  religion  of  these  isles, .  aud  of  the  aeighbouring  districts  of 
•Scotland  and  Ireland,  and  Stqffa,  a  small  isknd  that.ha^ 
greatly  excited  tiie  curiosity  of  naturalists,  the  whole  being  a  Taat 
Mcuoiuiatioii  of  columns,  ^me  perpendicular,  others  inclined  ii| 
▼ariovi)  directions,  composed  of  basalt es,  a  volcanic  production 
that  has  crystallized  in  thesje  regular  fojrms.  The  celebrated 
Cwmii^f  causey  on  the  Nt  coast  of  Ireland,  is  of  the  same  nature 
with  Slaffa.     Farther  to  the  S.  are  Jura,  Ila,  Butey  and  Arran. 

'  Orkney  and  Shetland  isles.  Separated  from  the  N.  of  Scotland 
by  the  very  dangerous  strait  of  Pentland,  called  Pentland  Firth,  lie 
the  Orhiey  islands,  26  in  number,  distributed  around  the  largest, 
called  Mainland,  of  which  the  chief  town  is  Kirkwall  a  scarport, 
and  formerly  a  bishop's  see.  These  islands  export  catUe,  hidesi, 
«alt-hsh,  tallow,  coarse  linen,  and  frequently  what  corn  is  not 
wanted  tor  the  inhabitants  who  are  about  20,000.-  About  ^0  miles 
lo  the  N.  of  the  Orkney  isles  lies  the  most  soutliem  of  the  Shetland 
i(»Unds,  a  similar  cluster,  with  a  large  one  in  the  iigiddle.  The  only 
jJace  of  note  in   these  islands  is  Lerwick,  on  a  circular  bay  or.  ,    < 

jkarbour,  completely  covered  by  the  isle  of  Brassa,  whence  it  is 
.usually  called  Brassa  sound,  a  much-frequented  rendezvous  for  the 
.»htppiag  of  different  nations  employed  in  the  whale,  herring,  and 
other  northern  fisheries.    The  Shetland  isles  contain  about.  20,000  i 

inhabitants. 

On  the  coast  of  France,  S.  from  Dorsetshire,  lie  thfee  large  and 
a  number  of  i&mall  isles,  the  Tcsidue  of  tlie  antient  English  dominions 
in  France :  thehe  are  Alderuey,  Guernsey,  Jersey,  &c.  Aldemey 
is  about  4>  miles  from  Cape  La  Hogue  in  Normandy,  is  Smiles  in 
circuit,  and  contains  1000  inhabitants.  Guernsey  is  of  a  triangtdar 
shape,  12  miles  from  £.  to  W.  and  9  from  S.  to  N.  a  fruitful  island, 
healthy,  and  well  peopled  ;  the  chief  town  is  St.  Pierre,  having  a 
.|;ood  harbour,  on  the  E.  side  of  the  island.  Jersey  is  a  pleasant* 
iruitfuJ,  and  welUcultivated  island,  12  miles  long,^  and  from  5  to  6 
broad  :  tjic  chief  town  St.  lielier,  lies  on  a  fine  bay  on  the  S.  side 
,fi*  the  island  :  the  inhabitants  are  reckoned  to  be  20,000. 

% 

Ireland. 

Irehind  lies  opposite  to  the  W.  coast  of  England,  b^iiig  of  an 
oval  figure,  the  northern  extremity  in  N.  lat.  f>5*'  23',  and  the 
southern  in  N.  lat.  51®  19'.  The  extent  in  longitude  is  /rom 
h^  86'  to  10^  45',  both  W.  from  Greenwich;  but  the  length  of 
the  island  from  S.  S.  W.  to  N.  N.  E.  is  about' 310  English  mileSj^ 
and  the  greatest  breadth  160.  The  superficial  area  has  been  com-t 
puted  U»  be  30,370  square  miles,  or  19,436»000  acres.  ^  Ireland  is 
divided  in  a  peculiar  way  into  four  gjrand  districts  or  provinces, 
euch  comprehending  a  niuubcr  of  inferior  districts  or  counties,  as 
in  the  i'oIlQwing  tabic, 
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Provinces. 

Counties. 

Inhabitants 

Chief  towns. 

■ 

» 

.Antrim.          , 

1 

1G0,Q00 

1                                                      • 

Carriekfergus 

Down 

204,000 

DowapaUick 

Armagh 

120,000 

Armagh 

Tyrone 

68,700 

Omagh 

Ulster      - 

Londonderry 

125,000 

Loudoudcrry 

Donegal 

1S4O,00V) 

Lif&rd 

Fermanagh         * 

72,000 

Enniskillen 

1 

Cavan 

81,500 

Cavan 

* 

Monagban 

118,000 

Monagben 

• 

^ 

Leitrim 

5^000 

Carrick 

\ 

Sligo 

60,000 

Sligo 

Coanaught  ^ 

Roscommon 

86,000 

Roscommon  . 

J 

Mayo 

140,000 

Castlebar 

^ 

Galway 

142,000 

Galway 

^ 

Louth 

67,700 

Dundalk 

• 

Kaftt  Meath 

112,000 

Trim 

Dublin 

200,000 

Dum«isr 

* 

Wicklow 

50,000 

Wicklow 

WexAifrd 

00,000 

Wexford 

Leioster  < 

Kilkenny 

100,000 

Kilkenny 

Carlow 

44,000 

Carlow 

Kildare 

56,000 . 

Naas 

Queen's  county 

82,000 

Maryburgh 

King's  county 

74,500 

PhilipstowD 

West  Meatli 

69,000 

MuUingar 

^ 

Longford 

50,000 

Longford 

1 

Clare 

96,000 

Rnnis 

#    \ 

Linierick 

170.000 

Limerick 

Mu  lister   < 

Kerry. 

107,000 

Tralee 

wTJl  M  ■  W  1»^  A         ^«^ 

Cork 

416,0(X) 

Cork 

f 

Waterford 

110,000 

Waterford 

V, 

Tipperary 

160,000 

Clonmcl 

1 

Towns     / 

Dublin 

170,000 

Kilkenny 

16,000 

Cork 

80,000 

Dundalk 

15,000 

Limerick 

60,000 

Galway 

12,000 

Waterford 

35,000 

Wexford 

9,000 

Belfast 

5 

(0,000 

Kir 

isale 

8,006 

tea 
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According  to  this  table  the  population  of  Ireland  atnonuts  l«i 
about  3,600,000:  but  an  eitimate  made  in  1804  carried  the 
number  of  inhabitants  to  5,500,000.  It  is  evident  however,  from 
the  numbers  belonging  to  each  bounty  and  towiQ,  that  they  are  the 
tesults  of  rough  conjecture  and  not  founded  on  proper  grounds 
of  computation.  In  the  following  list  of  the  principal  towns  of 
England,  Scotland,  and  Ireland^  a  comparative  statement  is  giveil 
nf  the  population  of  each* 


\ 

Towns. 

» 

Inhabits.               Towns. 

1 

• 

Inhabs. 

London,  drc. 

E. 

1,009,646 

Greenock 

S. 

19,042 

Dublin 

1. 

170,000 

Exeter 

£. 

18,896 

Bdinburgb 

S. 

102,987 

Shrewsbury 

E. 

18,543 

Glasgow 

s. 

100,749 

York 

E. 

18,217 

Manchester 
Liverpool 

E, 

98,57d 

Yarmouth,  Norfolk  £.  | 

17^77 
17,64^ 

E. 

94,376 

Stockport 

E. 

Birmingham 

£. 

85,763 

Preston 

£. 

17,065 

pork        ^ 

I. 

80,000 

Perth 

S. 

16,943 

Bristol 
^.eeds 

E. 

71,279 

Chester 

E. 

16,140 

E. 

62,534 

Kilkenny 

I. 

16,000J 

Pljbouth  and  Dock  £.  ! 

66,060 

Dundaik 

I. 

15,000| 

Ijmetrck 

I. 

50,000 

Wolterhami^tta 

E. 

14,836| 

Portsmouth  &  Portsea  E. 

40,667 

Wigan 

E. 

14,080 

Norwich 

£. 

37,266 

Dudley 

£. 

13,925 

iSheffield 

E. 

36,840 

Worcester 

E. 

13,814 

Aberdeeil 

S. 

35,370 

Ipswith 

E. 

13,<i70 

Waterford 

» 

I. 

36,000 

Derby 

E. 

13,043 

Nottingham 

£. 

34,2^3 

Oxford 

E. 

12,931 

path 

E. 

31,496 

CoLchester 

E. 

12,544 

Paisley 

S. 

.    31,179 

Carlisle 

E. 

12,531 

piiiidee 

S. 

29,616 

Suttderland 

E. 

12,|84 

Newcastle  up.  Tyb( 
Hiill 

eE. 

27,587 

Galwky 

I. 

12,000 

£. 

26,792 

Warrington 

E. 

11,738 

Coventry 

£. 

23,787 

Dunfermline 

s. 

10,568 

Leicester 

E; 

23,146 

Falkirk 

S. 

9,273 

Rochester&  Ch^thaihE; 

21,722 

Wexfdrd 

4. 

9,000 

Belfast 

li 

20,000 

Inverness 

S. 

8»876 

Climate  and  soil.  Ireland  and  England  being  situated  at  the 
same  distance  from  the  equator,  the  climate  of  ue  two  countries 
is  nearly  alike,  but  in  Ireland  it  is  more  moist  than  in  England, 
rendering  the  country  fitter  for  pasturage  than  for  grain.  Althoudb 
Ireland  be  in  general  a  plain  country,  yet  in  some  quarters  are  hiiis 
of  considerable  ^levataoh;  Slieve  Donard  in  the  county  of  Dowa» 
riling  to  tke  height  of  3,000  feet.    Vast  tracts  in  Ireland  are 
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covered  with  bogg,  some  marshy,  others  clothed  with  gnus,  and 
dry  in  summer;  a  third  sort  consists  of  peat,  liiniisftiing  a  cmniMi 
article  of  fuel. 

Rwers.  1.  The  Shannon,  which',  rising  in  the  N.W.  runs  S.  and  W« 
spreading  often  into  broad  lakes,  and  forming  the  harliourof  Limerick^ 
falls  into  the  Atlantic  with  an  opening  10  miles  wkk,  50  mileB  helow 
that  town.  2.  The  Barrow,  rising  in  the  heart  of  the  island,  flomi 
S.  and  W.  to  the  sea,  below  the  haven  of  Waterford.  S.  The  IMhj 
is  chiefly  noticeable  as  flowing  through  the  centre ^f  Dublin,  wlie|«^ 
by  the  help  of  the  tide,  it  is  navigable  for  merchant  shfipt  «f 
moderate  size.  4.  The  Boync,  memorable  fbr  the  decisive  viator? 
gained  on  its  banks  by  William  III.  over  his  father-^in^law  Janes  if. 
flows  from  W.  to  £.  to  Drogbeda,  w|ere  it  receives  ships  W 
burden. 

Lakes.  In  Ireland  are  several  <5onsidenible  iakes^Kir  loagh% 
such  as  lough  Neagh  in  the  N.  22  miles  by  12,  lough  Erne  in  the 
N.  W.  consists  properly  of  t^'o  lakes  connected  by  a  narrow  chan- 
nel, inclosing  an  isiancl  on  which  stands  the  town  of  EnnidcilkNit 
the  lengfli  of  the  two  is  dO  miles,  and  the  greatest  breadth  afbout  W. 
The  most  interesting  to  the  eye  is  the  lough  ctf  Killamey,  in  the 
S.  W.  comer  of  the  island,  surrounded  and  interspersed  -w^lh 
picturesque  scenery  of  rock  and  wood,  of  island  and  mountain, 

Minerais.  Both  iron  and  cof^>er  are  found  in  Ireland,  also  lead 
conjoined,  as  in  Scotland,  with  silver :  some  years  ago,  the  public 
attention  was  excited  by  the  discovery  of  masstves  of  native  ^M. 
in  a  brook  in  the  Wichlow  hills,  on  the  S.  f^  tHiblin.  Coal  k 
Ibnnd  in  different  quarters,  particularly  in  the  N.;  btft  hrthei^ 
not  wrought  to  a  proper  extent,  so  that  Dublin  and  other  towna 
are  chiefly  supplied  with  that  fuel  from  Wales,  Cinnberland,  and 
Scotland.  Marble,  freestone,  and  slate,  are  common;  and  the 
Giant's  causey,  a  prodigious  assemUage  of  basaltic  columns,  '<oq 
the  N.  coast,  similar  to  thoi^  cemposing  ihe  island  of  Sta&<on  the 
W.  coast  of  Scotland,  has  long  been  eelebriited. 

Animals.  These  are  generally  the  same  as  in  England,  unless  it 
be  true  that  the  viper  is  unknown  in  Ireland,  which  is  the  mriy 
poisonous  animal  in  Britain.  G^eer  of  a  peculiar  kind  must  have 
once  inhabited  Ireland,  as  may  be  jndged  from  the  lioras  foitnd 
buried  in  the  bogs,  some  of  which  measure  14  fe«t  from  tip  to  tap. 
The  great  wolf  dog  is  now  very  rare,  as  their  use  in  hunting  the 
wolf  has  not  been  wanted  for  a  century  past.  This  dog  resemblea 
the  great  Dane,  and  was  probably  carried  by  the  Danes  into 
Ireland  during  tlieir  invasions  of  the  country. 

IsUmds.  These  are  neither  considerable  nor  many.  Cape  Ceore, 
commonly  called  the  S.  extremity  of  Ireland,  is  in  iact  the  point 
of  a  small  island  near  the  coast.  Yalentia,  the  N.  and  S.  ides  «f 
Arran,  and  Tory  island,  a  well  known  mark  for  seamen,  Ke  along 
the  W.  cojftst.  Racblin  on  the  N.  coast,  is  chiefly  remarkable  for 
having  been  noticed  in  antient  geography  under  the  name  of 
ftichuL.  .  ^ 

Religion  i>fthe  Britannic  isles.  The  protestant  reformed  reli^'on 
is  bv  law  established,  in  aU  the  British  isles,  with  'Oertam  modifica- 

3  A 


S6S  rouNG  man's  be»t  companion. 

lions  relating  more  to  tlte  form  of  cfanreh-government  and  tbe  ritef 
and  ceremonies  •f  divine  worship,  than  to  the  doctrines  professed 
by  each  communion.  In  England  and  Ireland,  the  system  is  that 
|>ecaliai1y  termed  the  Anglecian  church,  or  church  of  England, 
which  at  the  reformation  retained  the  hierarchy  or  episcopal  form 
of  government,  and  the  use  of  a  public  liturgy  or  common  prayer. 
In  Scotland,  since  the  revolution,  the  presbyterian  form  has  been 
established,  in  which  the  whole  body  of  tlie  ckrgy  are  perfectly 
•qual  in  rank  and  dignity,  and  all  ecclesiastical  matters  are  acU 
ministered  by  a  gradation  of  elective  and  representative  assemblies 
of  pastors  and  lay-elders.  England  contains  two  provinces  or 
archbisbopricks,  viz.  Canterbury,  and  York.  Under  Canterbury 
are  the  bisfaips  of  London,.  Winchester,  St  Asaph,  Bangor,  Bath» 
and  Wells,  Bristol,  Chicflcster,  St.  David,  Ely,  Exeter,  Gloucester^ 
Hereford,  LandaiF,  Lincoln,  Litchfield,  and  Coventry,  Norwich, 
Oxford^  Peterborough,  Rochester,  Salisbury,  and  Worcester ;  and 
under  York  are  the  bishops  of  Durham,  Carlisle,  and  Chester,  with 
the  Bishop  of  Sodor  and  Man,  resident  in  the.  isle  of  Man.  Next 
to  the  archbishops,  the  bishops  of  London,  Durham,  and  Winches- 
ter, hold  peculiar  rank  as  here  named,  but  all  the  other  prelates  take 
rank  according  to  tlie  date  of  their  consecratioi).  In  Ireland  arefour 
archbishops,  namely,  Armagh,  Dublin,  Cashel,  and  Taam.  Under 
Armagh  are  the  bishops  of  Clogher,  Derry,  Down,  and  Cannor^ 
Dromore,  Kilmore,  Meath,  and  Haphoe :  under  Dublin  are  KiJdare» 
Leighlin;  and  Ferns,  and  Ossory :  under  Cashel  are  Waterford, 
and  Lismore,  Limerick  and  Ardfert^  Killaloe  and  Kilfenora,  Cork 
and  Ross,  and  Cloyne :  under  Tuam  are  Cloufert,  and  Kilmac- 
duagh,  Kiilalla'  and  Achonry,  and  Elphiu.  Scotland  contains 
1009  parishes,  distributed  into  78  presbyteries,  and  forming  15 
provincial  synods,  viz.  1.  Lothian  and  Tweed>dale;  2.  Merse  and 
Tiviotdale ;  3.  Dumfries ;  4.  Galloway  ;  6.  Glasgow  and  Ayr ; 
6.  t*erth  and  Stirling;  7.  Fife;  8.  Angus  andMearns;  9.  Aber- 
deen; 10.  Moray;  11.  Ross;  12.  Sutherland  and  Catliuess:  13. 
Argyle;  14.  Glenelg;  15.  Orkney  and  Shetland:  the  whole 
united  under  one  general  assembly  of  the  church  held  annually  in 
May,  at  Edinburgh.  Those  who  dissent  from  the  established 
church  in  England  are  very  numerous*  and  subdivided  into  various 
cbss^^s:  in  Scotland  dissenters  are  comparatively  few  in  numbers; 
but  in  Ireland,  nine-tenths  of  the  people  are  computed  to  follow 
modes  of  religion  different  from  that  of  the  state.  Of  these,  eight- 
tenths,  or.  fottr*fifthf  of  tlie  whole  population  are  supposed  to 
profess  the  Roman  Catholic  faith ;  and  another  ninth  to  be  pro- 
testaiiat  dissenters,  chiefly  in  the  N.  where  the  system  of  the  church 
of  Scotland  prevails ;  so  that  of  the  whole  people  of  Ireland,  only 
about  one  in  ten  adheres  to  thf  established  church. 

Vhiversities.  These  in  EngUind  are  two,  Oxford,  and  Cambridge ; 
in  Scotland  four,  Stl  Andrews,  Glasgow,  Aberdeen,  and  Edinburgh. 
Ireland  contains  but  one  university,  viz.  Dublin. 

Government.  On  the  death  of  queen  Elizabeth  in  1603,  James 
VIrof  Scotland,  succeeding  in  right  of  blood  to  tlie  kingdom  of 
England,  the  two  crowns  were  united :    but  it  was.  not  till  the 
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22iid  of  July  1706,  in  the  reign  of  Anne,  that  the  two  countries 
were  unitedf  in  one  kingdom,  under  the  name  of  Great  Britain. 
Ireland  continued  a  separate  state,'  under  the  crown  of  Britain, 
till  the  1st  of  January  1801,  when  the  three  states  were  conjoined 
into  one,  styled  The  United  kingdom  of  Great  Britain  and  Irekind, 
llie  British  constitution  is  a  hereditary  but  limited  monarchy, 
balanced  by  two  senates  or  houses  of  parliament,  die  one  consisting 
^ef  hereditary  peers  created  by  the  king  ;  the  other  of  representatiyes 
chosen  by  the  people.  From  its  nature  the  house  of  peers  or  lords 
is  not  rciitricted  in  numbers,  as  is  the  house  of  commons,  which  noiv 
consists  of  658  members,  viz.  80  for^the  counties,  and  409  for  the 
cities,  boroughs,  and  universities  of  England  ;  19  for  the  counties, 
and  12  for  the  boroughs  of  Wales ;  30  for  the  counties,  and  15 
ibr  the  cities  and  boroughs  of  Scotland ;  and  100  for  the  counties, 
cities,  and  boroughs  of  Ireland. 

^  II.    Denmark  anb  Norway. 

<  •  " 

These  countries  extend  from  the  Elbe  at  Hamburgh  in  N.  lat.  53<* 
43',  to  the  North  cape  in  Lapland,  in  N.  lat.  71«  10'  or  1047 
Ideographic,  equal  to  1204  English  miles,  including  70  for  the 
breadth  of  the  Cattegate,  an  a^m  of  the  German  ocean,  running 
in    bet^veen  Denmark  and  Norway  and  communicating  with  the 
Baltic.     Of  this    long    tract  Denmark  occupies  250  mil^s,  and 
Norway  884.    The  breadth  of  Denmark  from  W.  to  E.  including 
the  numerous  islands,  is  150  miles :  that  of  Norway  in  the  southern 
parts  240,    but  in  the  northern  parts  less  than  40  miles.    The 
population  of  Denmark  is  estimated  to  be  1,600,000,  and  that  of 
Norway  at  900,000 ;  in  all  2J  millions.     Copenhagen  the  capital 
of  Denmark,  a  handsome  strong  town  with  an  excellent  harbour,  on 
the  E.  side  of  the   island  of  Zealand,   contains  90,000  people, 
Bergen,  a  sea-port,  and  the  capital  of  Norway^  contains  20,000, 
Other  towns  of  Norway  are  Drontlieim,  once  the  capital  in  the  N, 
and  Christiana  in  the  *S.  whence  vast  quantities  of  deal,  iron*  and 
copper  are  exported.     In  countries  stretching  so  far  to  the  N.  the 
climate  must  be  very  various.     Even  in  Denmairk,  the  Sound  and 
other  straits  between  the  islands  are  frozen  over  in  winter.     In 
Denmark  proper  the  country  is  low  and  flat,  and  subject  to  inunda- 
tions, but  the  southern  parts  arc  very  fertile  in  grain  and  pasturage*. 
Norway  on  tlie  other  hand,  in  geiieral  covered  with  rugged  moun- 
tains, produces  very  little  com,  but  some  good  pastures,  and  vast 
forests  of  fir,  pine,  and  birch.     Denmark  contains  no  rivers  of 
note,    but  Norway   'abounds  in   streams*  or    rather   torrents    of 
considerable  size,  which  are  too  rapid  to  be  navigable,  but  are  of 
great  service  in  floating  down  to  the  coast  tlie  timber  cut  down  in 
the  mountains,  which,  in  the  great  chain  running  N.  and  S.  along 
the  frontiers  of  Sweden,  rise  in  certain  points,  to  the  height  of 
'  9000  feet,  or  nearly  IjJ  mile.    The  southern  districts  of  Denmark 
produce, large  and  excellent  horses  and  cattle  ;  and  at  the  northern 
extremity  of  Norway  in  Lapland  are  found  numbers  of  rein-deer, 
fi  most  useful  animal  for  the  inhabitants  of  that  dreary  region^ 
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l^dnray  affords  ilso  eiBcelknt*  copper  and  iron  for  exportatioii,  wiUi 
silver  enough  for  the  Danish  mint.  Besides  the  yaluaUe  islands 
of  Denmarkf  viz.  Zeahmd,  Funen,  &€.  and  tht  innumerable  iales 
wjuch  line  the  shores  of  Norway,  to  the  same  crown  belongs  the 

EiaX  island  of  leeland,  situated  in  the  Kortheni  ocean,  between 
.  eS^  dO'  and  06°  45',  and  between  W.  long,  le*"  and  26<>,  beinff 
aboot  270  geographic,  or  S^  English  miles  long  from  W.  to  E.  and 
9d0  broad  fix>m  N .  to  S.  The  inhabitants  are  reckoned  to  be  50,000. 
The  climate  of  this  island  is  too  cold  to  produce  either  wood  or  grain 
in  any  useful  quantities;  although  in  former  times  it  was  mucli 
BMre  productive  and  much  better  peopled  than  in  theise  days. 
The  ice  from  the  coast  of  Greenland  is  yearly  accumulating  on  the 
northern  shores  of  Iceland,  and  will  in  tlie  progress  of  time  render 
the  country  entirely  uninhabitable,  notwithstanding  the  violent 
heat  in  the  bowels  of  the  earth,  which  indicates  itself  by  Hecln 
and  other  volcanoes,  boiling  springs  of  prodigious  size,  and  by  the 
vast  masses  of  voleanic  matter  with  which  Uie  greater  part  of  the 
island  is  covered. 

The  dominions  of  the  king  of  Demark  profess  the  Lutheran 
system  of  the  protestaot  faith ;  and  the  government,  ever  since  the 
revolution  in  1060,  has  been  considered  as  an  absolute  monarchy : 
although  the  Norwegians  retain  a  considerable  share  of  their 
original  independence. 

N.  p.  Norway  having,  for  many  centuries,' been  subject  to 
the  crown,  although  not  united  with  the  kingdom  of  Denmark,  it 
has  been  thought  right  to  conjoin  them  in  the  same  description. 
The  king  of  Denmark,  in  the  course  of  last  summer,  resigned  all 
his  claims  to  the  sovereignty  of  Norway,  which  was  immediately 
transferred  to  the  crown  of  Sweden,  retaining  however  its  former 
constitution,  laws,  and  religion.    l^h\s  arrangement,  however  ex» 

Sedient  to  be  adopted  by  the  court  of  Denmark,  was  submitted  to 
y  the  Norwegians  with  great  reluctance :  but  left  to  their  own 
resources,  in  a  time  of  peculiar  calamity,  when  the  attention  of 
Europe  was  occupied  by  other  important  matters,  they  wisely 
came  to  an  accommodation  with  their  invading  neighbours  of 
Sweden;  to  which  Norway  is  now  politically  conjoined. 

III.      SWEOEN. 

Sweden  is  situated  between  55^  20'  and  70^  of  N.  lat.  and 
between  12<2  apd  ^9^  of  £.  long,  being  about  1000  English  miles 
from  S.  to  N.  and  about  500  in  its  greatest  breadtli  from  W.  to  £. 
including  the  gulf  of  Bothnia,  and  I^nland  on  the  £.  vside  of  that 
gulf,  which,  long  belonging  to  the  Swedish  crown,  wns  at  the  late 
peace  between  Sweden  and  Russia,  ceded  to  the  latter  power. 
Whether  this  cession  is  to  be  definitive,  any  more  than  that  of 
Norway  by  Denmark  to  Sweden,  cannot  yet  be  determined :  tlie 
whole  population  has  been  estimated  at  3  millions.  Great  varieties 
of  climate  are  experienced  in  Sweden,  and  even  in  the  southern 
districts  the  winters  are  tedious  and  severe.  The  strait  called  the 
Sound,  separating  Sweden  frpm  Denmark,  about  three  miles  across 
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where  narrowest,  h  ijenerally  froaen  wet  tvtry  wii]|et;,aiidt]ic 
broad  golf  of  Bothnia  itself  is  frequentlv  payable  by  traveUf  ra  or 
the  ice.  This  isy  not  altogether  owing  however  to  the  intense  coU^ 
hut  in  a  great  aegree  to  the  freshness  of  the  watera  of  the  Bs^tii^ 
and  the  want  of  tides  to  agitate  then.  Sweden  is  greatly  dives* 
sified  by  lofty  mountains^  broad  lakes,  and  rapid  rivers:  bill 
the  soil,  not  naturally  fertile,  is  cultivated  with  such  indnstrjf 
as  to  furnish  many  •  of  the  necessaries  of  life.  The  aioM* 
tainOus. tracts  supply  pine  and  fir  timber  for  exportation:  ayod 
the  mineral  productions  of  Sweden  have  long  been  abnodaat 
and  rich.  Gold  and  silver  have  ^een  extntcted;  but  te 
wealth  of  the  country  consists  chiefly  in  its  mines  of  copper,  lead, 
and  iron.  The  capital  of  Sweden  is  Stockholm,  stngularly  aitnnteil 
on  a  cluster  of  rocky  islands  in  a  deep  channel,  by  whiob  tht 
waters  of  the  Meier  lake  arc  discharged  into  the  6akio.  The 
town  contains  80,000  people ;  and  the  harbour  is  excellent^  but  of 
difticnlt  access.  Upsal,  a  celebrated  university,  from  whence  Hut 
great  botanist  Linnaeus  (in  Swedish  Linn^,)  dispersed  over  Europa 
his  stores  of  natural  knowledge,  is  situated  od  the  N.  of  Stockholm^ 
On  the  S.  W.  coast,  at  the  mouth  of  a  navigable  riverj  liea 
Gottenburgh,  ^  liandseme  sea-port,  containing  30,000  peopLe» 
and  much  frequented  by  shipping  from  Britain,  and  other  foxeign 
countries.  ' 

To  the  crown  of  Sweden  belong  several  blands  lying  iathe  Baltic 
sea,  of  which  the  principal  is  Gothland,  70  miles  long,  and  24 
broad,  fertile  in  corn  and  sheep-pasture.  On  the  S.  shore  of  th< 
Baltic,  between  the  dominions  of  Denmark  and  I^russia,  a.share 
of  Pomerania,  with  the  capital  Stralsund,  belongs  to  Sweden,, 
Lutheranism  is  the  established  religion  of  Sweden ;  and  the  coiu 
stitutioQ  since  1780  is,  in  practice,  an  absolute  monarchy. 

IV.    Russia. 

The  vast  Russian  empire  occupies  the  whole  of  the  northern 
parts  of  Europe  and  Asia,  from  the  limits  of  Sweden  and  the 
l^dltic,  to  the  sea  which  separates  Asia  from  N.  America;  ei^tendinf 
from  30<^  to  lOO""  of  £.  long,  or  about  4500  English  miles.  Russia 
in  Europe  is  about  1400  miles  from  W.  to  £.  and  170P  miles  front 
the  Black  sea  N.  to  the  Frozen  ocean.  The  population  of  Russia 
in  Europe  in  1808,  was  estimated  at  92  millions,  and  of  Ri^saia  in 
Asia,  at  9  millions,  in  all  41  millions,  of  which,  Fetersburgh,  the 
modem  capital,  contains  130,00Q,  and  the  old  capital,  Moscovr^ 
t>efore  its  late  disasters  occasioned  by  French  invasion,  eon* 
taiued  twice  that  number.  Russia  is  in  genenil  oue  vast  plain, 
without  any  hilly  tracts  deserving  of  notice;  the  highest  land  ii| 
the  environs  of  Moscow,  where  the  great  rivers  have  their  sources, 
not  being  more  tlian  1200  feet  above  the  sea.  The  greatest  river 
in  Russia  and  in  all  Europe,  is  the  Volga,  which,  rising  between 
Moscow  and  Fetersburgh,  ^lls,  after  a  very  circuitous  course  of 
1800  miles,  into  the  Caspian  sea  below  Astracan.  The  Don  and 
the  Nie|)Qr  flow  into  the  Ulsick  sea;   the  Dwina  ruus  N,  to 
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Arcbtngely  a  pert  on  the  Northern  or  M'liite  sea ;  and  the  Dnna 
61b  into  the  Baltic,  below  the  noted  port  Riga.  The  largest 
lakes  of  Europe  are  found  in  Russia :  Ladoga  beuig  130  miles  long 
bj  70  broad,  and  Onega  150  long  by  30  broad.  Tha  last  com- 
nunicates  b^  a  river  with  the  first,  and  the  waters  of  both  are 
discharged  into  the  Baltic  by  the  Neva,  on  the  banks  and  inter- 
jacent islands  of  which  Petershurgh  is  constructed.  From  the  wide 
extent  of  this  great  country,  the  vegetables  and  animals  of  the  warm, 
the  temperate,  and  the  frigid  zones,  may  be  expected  to  prevail  in 
its  different  districts.  The  population  is  also  composed  of  very 
different  races  of  men.  The  aiminutive  Laplanders  and  Samoiedes, 
on  theN. ;  tlie  hardy  and  laborious  Russians  proper,  of  tlie centre; 
the  Cossacks,  and  other  nations  of  Tartar  origin  and  habits  of  the 
S.  although  all  united  under  one  sovereign,  -still  retain  many  dis- 
tinguishing marks  of  their  origin,  in  stature  and  complexion,  in 
language,  customs,  and  religion.  .  From  the  white  bear  of  the  N 
to  £he  camel  of  the  S.  animals  of  every  European  kind  are  found 
in  Russia.  A  distinctive  feature  of  Russia,  next  to  the  general 
leveiness  of  its  territory,  is  the  prodigious  number  and  extent  of  its 
forests.  Even  on  the  most  frequented  road  in  the  empire,  that 
between  Moscow  and  Petershurgh,  a  distance  b4  450  mile3,  the 
road  leads,  for  one-third  of  the  way,  through  a  continued  forest  of 
oak,  beech,  pine,  ^nd  fir.  The  principal  articles  exported  from 
Hussia  are,  fir-timber,  heupp,  flax,  hides,  tallow,  honey,  &c. 

The  prevailing  religion  of  Russia  is  the  Greek  church,  holding 
in  several  points,  a  middle  course  between  the  Roman  catholic 
and  the  protestant  creeds.  Tlie  language  of  Russia  is. a  branch 
of  the  antient  Sarmatian,  the  most  extensively  spoken  of  any  in 
Europe,  being  used  besides,  with  local  variations,'  in  Poland, 
Bohemia,  Hungary,  Sclavonia,  and  in  certain  parts  of  Turkey. 
The  government  of  Russia  is  an  absolute  monarchy, 

V,      T"^  NETnERj.ANDS, 

The  low  fiat  country  extending  along  the  E.  shores  of  the 
German  ocean  opposite  to  England,  from  the  N.  frontier  of  France 
towards  the  mouth  of  the  Elbe,  was  from  its  nature  early  known 
by  the  name  of  tlie  Linv  Countries^  or  Netfterlands.  It  belonged 
for  some  time  to  the  common  sovereign  of  Austria  and  Spain,  and 
was  then- divided  into  seventeen  provinces:  but  towards  the  end 
«f  the  16th  ceptury,  the  seven  northern  provinces,  having  embraced 
the  doctrines  of  the  Reformers,  and  being  driveii  to  insurrection 
by  the  'tyrannic  measures  adopted  against  them  by  Philip  11.  of 
Spain,  the  husband  of  Mary  of  England,  threw  off*  their  allegiapce, 
and  formed  themselves  into  an  independent  federal  republic, 
under  the  title  of  the  Seven  United  Protinces,  The  remaining  ten 
provinces  were  again  brought  under  subjection  to  the  house  of 
Austria,  and  so  continued  until,  in  the  course  of  the  revolutionary 
war  with  France,  they  were  overrun,  and  at  the  peace  finally 
incor]K)rated  with  that  power.  The  whole  seventeen  provinces  arc 
BOW,  in  consequence  of  the  overthrow  of  the  French  empire,  once 


GKOORAPHY.  367. 

taore  united  in  one  conunon   soverei^ty  under  the  prince  of 
Orange,  the  hereditary  siadhoider,  or  chief  magbtrate  of  the  SeTea 
United  Provinces,  and  the  lineal  descendant  of  the  Prince  o£ 
Orange,  by  whose  patriotic  exertions  those  countries  were  chieflyr 
rescued  from  the  yoke  of  Philip  II.  ^ 

The  ten  Austrian  provinces  occupied  the  greatest  part  of  the 
countries  of  Flanders  and  Brabant ;  and  the  southern  tracts  being 
more  elevated  above  the  sea  than  the  northern,  have  long  been 
celebrated  for  their  fertilitv  in  com  and  pasture,  as  well  as  for 
the  populatipn.  The  capital,  Brussels,  is  a  handsome  town,  having 
communication  by  canals  with  the  sea,  and  containing  80,00Q 
people.  Antwerp,  a  large  town  on  the  £•  bank  of  tlie  river 
Sclield,  there  fit  to  receive  the  largest  ships,'  was  once  tl^e  prin- 
cipal port  and  mart  in  the  W.  of  Europe :  and  by  the  union  of 
the  whole  of  the  Netherlands  under  one  sovereign^  will  doubtless 
be  restored  to  some  share  of  its  former  commercial  importance. 
Other  considerable  towns  are  Ostend  a  sea-port,  Bruges,  Gheo^ 
Louvain  a  celebrated  university,  Namur  and  Maestricht,  fortresses 
of  great  strength,  Liege,  noted  for  its  cutlery,  &c. 

The  Seven  United  Protinces  are  generally  known  by  tlie  name  of 
the  most  considerable  among  them,  namely,  Holland,  the  other  six 
being  Friesland,  Oroninaen,  Overyssel,  Utrecht,  Qelderland,  and 
Zealand.  The  extent  of  the  who^e  territory,  including  the  islands^ 
is  about  150  English  miles  from  N.  to  S.  and  100  from  W.  to  £.: 
the  inhabitants  about  2^  millions.  But  as  a  considerable  portion 
of  the  country  is  occupied  by  inland  seas  and  lakes,  vnth  barren 
sandy  heaths,  ^nd  marshes,  tbe  population  of  the  other  parts  is 
much  greater  in  proportion  to  their  extent  than  that  of  any  other 
similar  tract  in  Europe.  The  country  being  so  much  intersected 
and  surroimded  by  water,  the  climate  of  Holland  >  is  very  moist ; 
and  in  winter,  although  no  part  is  so  £ir  to  the  northward  as  the 
mouth  of  the  Humber  in  England,  yet  the  cold  is  so  intense 
that  not  only  th^  rivers,  canals,  and  stagnated  waters,  but 
even  the  inlets  of  the  sea  are  locked  up  by  the  ice.  The  Rhine, 
o;ie  of  the  principal  rivers  of  Europe,  terminates  its  course  ia 
Holland  :  but  tliere  receiving  the  Maes  or  Meuse,  a  much  inferior 
stream  proceeding  from  the  N.  E.  parts  of  France,  tbe  latter  gives 
name  to  the  united  waters  which  pass  by  Rotterdam  and  the  Brill, 
into  the  sea.  Holland  produces  very  little  grain,  but  abounds  in 
rich  pasturage  for  cows,  affording  great  quantities  of  butter  and 
cheese,  for  exportation,  as  well  as  for  home  consumption.  The 
Dutch  coasts  produce  plentifully  tiirbot,  plaice,  &c. ;  but  the 
herrin<rs,  for  curine  wiiich  the  Hollanders  have  long  been  &mous» 
were  drawn  from  the  coasts  of  Scotland  and  England.  The  towns 
in  Holland  differ  in  general  appearance  ft-om  tliose  of  most  other 
countries.  The  streets  are  usually  broad  aud  straight,  having  in 
the  middle  spacious  canals  ivhich  bear  ships  up  to  the  merchants' 
doors.  The  ca|>ital  of  the  province  of  Holland  is  Atusterdam,  at 
the  bottom  of  the  gulf  called  the  Zuydcr  or  South  sea,  to  dis- 
tinguish it  from  the  German  ocean  or  North  sea ;  the  iiiliubitHhts 
have  b^en  computed  at  240.(X)0 ;  Rotterdam,  the  next  sea-port  of 
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Sttpdi1«ioe,eoiitftim45,fXX);  Le^€ii,acelebrtted,iiDiver8ify,90,WO; 
maA  the  Hague,  fbrmeriy  the  seat  of  the  govenmient,  and  ntiked 
enly  as  a  village,  contaisea  36,000  people.  The  established  rfcli^io» 
«f^  United  Prmnces  is,  the  Calvinistic  branch  of  protestantiBn* 
sinular  to  the  church  of  Scotland. 

VI.      Gs&MANT.  ' 

By  this  tetm  tre  understand  a  multitude  of  tfates  of  rariona 
legrees  of  extent,  population,  and  importance,  occupying  the  heart 
«f  Enrope,  and  extending  about  600  Etiglish  miles  from  N.  to  S. 
fttnu  the  Bahie  to  the  Alps^  and  about  dOO  miles  ifrom  W.  to  £. 
fiom  the  Ithhie  to  the  frontiers  of  Poland.  This  country  we  call 
Oermanir  from  the  Germanin  of  the  antient  Romans;  a  term 
iescriptr^e  rather  of  the  inhabitants  than  of  their  country.  Gorman 
tfgmfied  a  warmoH,  a  denomination  assumecl  by  the  nations  of  that 
quarter  who  came  in  contact  with  die  Romans,  to  express  the  idea 
ftey  had  of  their  own  military  talents :  but  which,  misunderstood 
by  their  southern  antagonists,  was  converted  into  the  name  of  a 
country*  Of  the  tribes  antiently  inhabiting  Germany,  one  of  the 
Biost  powerAil  was  that  of  the  Teuttmes :  and  from  them  came  tlie 
aoodem  name  Deutschland,  and  Deutsch  for  the  people.    This 

rllation  was  corrupted  and  improperly  confined  by  us  to 
natives  bf  Hollana,  whom  we  call  Dutch,  Being  situated 
ftetween  the  46th  and  54th  degrees  of  N.  latitude,  the  climate  of 
Germany  is  in  general  temperate,  although  on  thf  shores,  of  the 
Baltic,  and  in  the  vicinity  of  the  Alps  the  cold  be  severe :  such 
tiowever,  is  the  temperature  of  the  middle  provinces  that,  besides 
lich  crops  of  corn  and  pasture,  much  wine  of  valuable  qualities 
is  produced.  The  face  of  the  country  is  generally  level,  resembling 
the  eastern  parts  of  England.    Germany  in  its  extended  sense 

E'  'ves  fise  to  some  of  the  greatest  rivers  in  Eorope^^— the  Danube, 
>wing  from  W.  to  E.  "by  Vicnha,  fells  into  the  Euxine  or  Black 
aea,  being  navigable  for  upwards  of  1200  miles,  and  carrying  along 
^th  it  the  waters  of  the  Lech,  the  Inn,  the  Drave,  and  many  other 
very  considerable  streams.  The  Rhiue,  running  fropi  S.  E.  to  N.  W. 
aeparates  Germany  from  France ;  receiving  from  the  former  sundry 
large  streams,  particularly  the  Maine,  which  passes  through 
Frankfort  noted  for  its  fairs,  and  by  Hockbeim,  whence  comes> 
the  celebrated  wine  called  by  us  Old  Hock.  Germany  possesses- 
lew  lakes,  but  it  abounds  in  salt  springs,  and  in  various  rainerala 
of  great  vahie.  The  mysterious  substance  amber,  is  found  in  much 
greater  plenty  on  the  Prussian  shores  of  the  Baltic,  than  in  any 
other  region  of  the  world. 

Prom  "the  present  unsettled  slate  of  public  affairs  in  Germany, 
it  would  be  idle  to  offer  anv  precise  account  of  the  several  king- 
doms and  smaller  dominions  of  which  it  is  composed.  It  must 
therefore  be  sufficient  to  give  the  following  summary  account  of 
the  most  remarkable  divisions  of  the  country. 

German  Empire.  In  consequence  of  the  removal  of  the  seat  of 
government  from  Rome   to  his  oew  capital  Constanttnopley  by 
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Constatrtioe  the  Great,  m  the  year  330,  the  Rchubii  eo^ire.  came 
to  be  sfrfit  into  two,  the  Eastera*  and  the  Western.  •  After  many 
vicissitudes,  the  Western  fell  into  ~the  hands  of  Charkmagae  ,(a. 
name  aomipted  from  Carolus  Magnus^  or  Charles  the  Great,)  who 
assumed  the  tide  of  emperor  of  Geimaoy,  and  confefi^ed  on  the  heir-, 
appaaeat  of  the  crown,  that  of  king  of  the  Romans,  la  the  course  of 
time  the  office  of  emperor  became  elective  in  the  hands  of  nine  of  the 
principal  chiefs  in Oermany,  of  whom  the  king  of  Great  Britain^ 
as  doke  of  Hanover,  was  one.  For  many  vears  past,  the  successful 
candidate  for  the  imperial  honours  was  the  archduke  of  Austria^ 
who  is  also  king  of  Hungary  and  of  Bohemia.  In  consequence, of 
the  imiptions  of  the  French  troops  in  the  late  war,  the  antien^ 
Germanic  constitution  was  overthrown,  and  the  present  emperor^ 
in  order  to  preserve  a  dignity  long  possessed  by  his  &milv» 
declared  hiiuself  to  be  emperor  of  Austria,  and  that'  the  tide 
shoidd  descend  by  inheritance  to  his  posterity.  There  is  therefore 
at  this  moment  no  such  personage  as  the  emperor  of  Germany :  it 
b  however^  ramoured  that  the  title  and  office  will  probably  be 
restored,  and  secured  without  further  election  or  contest  to  the 
cltt^  of  the  house  of  Austria. 

AuHrian  damhuans.  These  consist  principally  of  Aastria  proper, 
a  popnlous  and  plentiful  country,  of^  which  Vienna  (in  Gernian 
Wien/  is  the  capital.  It  stands  on  the  south  bank  of  the  Danube; 
there  separated  by  islands  into  a  number  of  channels,  and  contains 
about  260,000  inhabitants.  Adjoining  to  Austria  on  the  east,  lie 
Hungary  and  Transilvania.  Presburg,  the  capital  of  the  former 
country,,  standft  on  the  north  side  of  the  Danube,  42  miles 
below  Vienna,  containing  ^bout  30,000  people.  The  celebrated 
wine  of  Tokay,  grows  in  the  neighbourhood  of«  town  of  that  name 
in  Hungary.  A  great  part  of  its  excellence  is  owing  fo  the  very 
particubur  care  bestowed  on  tiie  selection  and  maturity  of  the 
grape  employed  in  the  manufacture  of  the  liquor;  )^raf  ue,  the 
capitad  of  Bohemia,  in  tlie  centre  of  Germany,  on  the  Moldawv 
eontains  80,000  inhabitants.  The  Austrian  dominions  are  sin« 
gnlarly  rich  in  minerak.  Silver,  some  gokL»  and  thir  lead,.iro(^ 
anlphnr,  coal,  and  salt,  are  found  in  various  quarters :  the  mines  of 
qvieksiiver  in  Camiola  have  produced  above  130  tons  in  one 
y«ar. 

Pruisia.  Tbi»  country  was  erected  into  a  kingdom  in  1707. 
Before  the  annexation  of  a  part  of  Poland  the  population  was 
counted  at  5  millions ;  but  now  at  8  millions. .  The  capital,  fierlin,  an 
inland  town  on  the  Spree,  is  remarkably  well  built.  Konmgsberg^ 
the  chief  town  of  Prussia  proper,  (for  Berlin  is  in  BraodenburgJ 
Dantsiek  at  the  month  of  the  Vistula,  Stettin  on  the  Oder,  and 
Elbii^,  are  the  principal  ports.  The  northern  patts  of  the 
Prussiaii  dominions  contain  many  lakes, .  marshes,  and  forests,  and 
the  jcouiitry  round  the  metropolis  presents  little  but  barren  sandy 
*plains:  the  aonthern  provinces  however,  are  fertije  and  healthy^ 
The  most  remarkable  production  of  Prussia  is  aml>er,  found  on  the 
shores,  of  the  Baltic,  and  in  some  places  at  a  !;nod  depth  under 
ground  ;  and  producing  a  revenue  of  four  oi;  five  thou  >aitd  pouoda. 

3  B 
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This  fiiibttince  iirhidi,  as  h  possesses  mao^  of  the  properties  of 
resins,  is  supposed  to  be  of  a  vegetable  origin,  and  whidi,  after 
tbe  Arabians  we  call  amber^  was  by  the  antient  Greeks  taUed 
^iectnm.    From  its  property  of  giving  light,  and  attracting  ceitaia 
substances  when  robbed  and  heated,  is  derived  the  ffeneral  terai 
etMridiyt  now  applied  to  similar  powers  la  other  substafteeSy  by 
whatever  means  those  powers  are  excited, 
-  BaeOTM,  lying  chiefly  between  the  Danube  and  -the  A^  »  is 
general  an  extended  plain,  abundant  in  corn  and  pastare,  furnishing 
also  silver,  copper,  and  lead:  but  its  great  mineral  treasures  are. 
thfe  salt-mines.    The  capital,  Mnnich,  on  the  W.  bank  of  the 
her,  which  runs  N.  £.  to  the  Danube,  is  a  handsome  Iowa  of 
above  90,0(K)  inhabitants.    In  the  course  of  the  hite  continental 
Mvolutiofis,  the  duchy  and  electorate  of  Bavaria  assumed  tiie' 
rank  of  a  kingdom. 

Saxony,  a  fertile,  well-cultivated,  and  populous  country,  on  both 
sides  of  the  Elbe,  produces  grain,  hops,  flax,  hemp,  tobacco,  and 
some  good  wine,  with  silver,  tin,  copper,  lead,  and  coals.  Ib 
former  times  by  Saxony  was  understood  a  much  mere  extended 
tract  of  country,  reaching  down  to  the  German  ocean  between 
Holland  and  Denmark.  Preferring  to  the  sober  cultivation  of  the 
soil  the  adventures  of  foreign  expeditions,  the  Saxons  invaded 
Britahi,  France,  and  other  countries  accessible  by  sea.  So  success- 
fed  weie  these  invaders  in  Britam  as  to  divide  the  southern  parta 
into  seven  kingdoms,  hence  called  by  a  Greek  phrase  tbe  heptardof 
or  seven  governments.  Of  these  smair  states  some  meraonal  still 
remains  in  the  names  of  the  counties  of  Essex  (East  Saxons,)  Sussex 
(South  Saxons),  and  Middlesex  (Middle  Saxons:)  and  from  the 
Angles  one  of  their  tribes,  were  gradually  formed  the  Latm  term 
AngVa^  and  the  vernacular  terms  AnfMrnvd  and  Enghmd,  still 
aeconrtely  translated  and  preserved  in  the  Frendi,  Jngieiem. 
The  Wdch  and  the  Highlanders  of  Scotland,  the  genuine  descen- 
dants and  representatives  of  the  Britons,  the  original  inhabitants  of 
this  island,  still  designate  the  Lowlanders  of  England  and  Scotland 
by  the  name  of  Sos^aaA,  that  is  to  say,  Saxons.  The  same  tetn 
is  employed  by  the  Iiish,  whose  language  is  a  dialect  of  the  antien(^ 
C^fttc,  former^  the  common  language  of  these  islands,  of  France, 
and  of  other  parts  ot  the  continent. 

•  Saxony,  fiom  a  duchy  and  electorate,  was,  seme  years  ago, 
advanceato  the  rank  of  a  kingdom,  receiving,  at  the  same  time 
a  great  accession  of  territory  out  of  the  spoliation  of  the  antient 
kingdom  of  Poland.  The  capital  of  Saxony  is  Dresden,  a  large 
ami  handsome  town,  through  which  runs  the  Elbe,  over  which  is  a 
bridge  nearly  2000  feet  long.  The  inhabitants  some  years  ago 
exceeded  120,000,  and  upwatds  of  100,000  were  formerly  reckomd 
in  Leipsic,  celebrated  for  its  universitv  and  its  fairs.  Wittemburg 
on  the  Elbe,  is  noted  for  the  abode  and  the  tomb  of  Martin  Luthr, 
tbe  inflexible  opposer  of  the  assumptions  of  the  court  c^  Rome, 
and  the  founder  of  the  Reformation  in  religion.  In>Saxony  the 
German  language  is  spoken  and  written  with  greater  purity  than 
ki  any  other  district  of  that  great  country. 
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Hmaver.    hme%  VL   sob  of  tte   ilWfiited    Manr  Suart 
Scotland,  who  fell  a  victim  rather  to  the  personal  than.^  tte 
poUtical  jealousy  of  her  cousin  queen  EJ*^?^*'  •"^^S!^^  jf^^ 
ScmnofEnglan'donthedeathofthekttcn^^  .!I?!?jS^ 

Sophia  had;  hy  her  husband  the  elector  Palatine  of  the  «*»«»* 
dauffht^r  of  the  same  name,  who  niarried  Ernetl  Augustas,  doke 
and  the  first  elector  of  Hanoven  Upon  the  death  of  queen  AnUe 
in  1714,  the  last  daughter  of  James  IL  withait  surwing  wmt, 
although  she  had  had,  by  her  husband  George  Pnnee  of  DcnmaA, 
no  fewer  than  six  sons  and  seven. daughters,  **»«  "^"^^^ 
Jdngdoms  was  by  parliament  conferred  on  <^^^^^^\f  f™*; 
wki-Luncnburg,  and  elector  of  Hanover,  in  ^\i^^^^rj^ 
Sophia  as  the  grand^laughter  of  James  I.  of  Great  Bw^m^thu. 
confirming  in  the  house  of  Stuart,  the  unpenal  crown  <tf  Bnl^ 
and  Ireland.  Since  that  period,  now  a  century  ago^he  <^»nn««« 
between  Hanover  and  this  country  has  been  most  "tt"***^/ JZ 
aame  time  that,  although  both  stateu  ufe  sulyect  to  ^  •«« 
aoveieigu,  no  alliance  or  league  for  their  common  loterctta  rw 
does  exist  between  the  two  countries.  Nay,  so  far  i»  «^J»2! 
being  the  case,  that  in  the  commencement  of  hostilitiea  ttp«^ 
continent,  the  sovereign  of  Hanover  was  at  peaec  ^ith  '»^^ 
the  very  time  when  the  sovereign  of  Britain  wro  w,^P^«7** 
war  with  the  same  country.  Towards  the  plose  of  ISU  tte  eiWB- 
torate  of  Hanover  was  converted  into  a  kingdom  m  the  p€noii  or 
our  present  venerable  sovereign  George  HI.  Upon  this  «m:«»[^ 
some  additions  were  made  to  the  territory  of  Hanover,  whieft 
formerly  contained  about  8300  square  miles,  and  »  JW«^^  fj 
650,000.  Hanover,  the  capital,  a  handsome  fortjtied  town  on 
the  river  Leina,  contains  about  25,000  people.  ^^"*?«^.«*.  » 
celebrated  seat  of  learning,  founded  by  George  II.  of  »n»JO- 
The  country  of  Hanover  is  in  general  a  sandy  plain  t  but  m  ttae 
south  arc  the  Harta  hills,  containing  silver  mines  that  have  been 
wrought  from  the  year  968.  i-»!*/ww>-...^i^ 

Brunswick  contains  about  1500  square  miles,  and  ^^^i^F^''^ 
of  which  the  capital,  larffc  but  ill-built,  possesses  20,000.  Ite 
country  in  appearance  and  productions  resembles  Hanover,  5™"^ 
which  it  is  111  a  manner  inclosed.  The  house  <^^J^^^^\  ^ 
great  antiquity,  is  divided  into  several  branches,  of  which  toat  ot 
Lunenburg  estabUshed  in  Hanover,  is  now  seated  on  the  Bntisto 
throne.  The  princess  of  Wales  is  a  daughter  of  the  late  duke  of 
Brunswick,  by  a  sister  of  his  present- majesty,  and  consequently 
the  cousin-german  of  her  husband  the  prince  regent, 

Wiriemburg.  This  duchy  now  become  a  kmgdm,  {of 
which  the  princess  royal  of  Britain  is  queen)  contained  betore  U$ 
nocession  <^"  territory  600,000  people.  The  country  is  miich 
diversified  with  mountain  jind  plain,  and  sufficiently  producuve 
ingrain,  with  some  wine ;  it  furnishes  also  silver,  copper,  lead,  iron, 
aulphUr,  coal,  and  salt.  Stutgard  i^  the  capital,  and  at  lulwngcn 
is  an  antient  university.  . 

Hpuc  is  m  eO^fiaive  country,  in  general  billy,  but  wilti  many 
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iruitAtI  villeys,  and  possess  m^y  valuable  minenJs :  die  capital  is 
Cassel. 

Meckiei^rg  is  divided  into  two  duchies,  Strelitz  and  Scbwerin. 
of  tltt  fermer  is  the  present  queen  of  Britain.  The  country  of 
both  is  sandy,  and  much  interrupted  by  lakes,  marshes^  and  heaths, 
idthottf h  Schwerin  contains  many  rich  pastures.  The  chief  pro- 
ductions are  oats  and  rye,  flax,  hemp,  cattle,  wool,  and  some 
tinber.  Of  the  towns,  Kostock  is  the  most  noticeable  on  account 
of  its  university. 

Sahxburft  a  very  romaptic  tract  on  the  northern  skirts  of  the 
Alps,  cmisists  chiefly  of  lofty  mounlains  and  deep  vallies,  watered 
Jby  torrents  and  lakes.  It  posses^s  much  forest  and  pasture,  and 
ii^ery  rich  in  minerals,  such  as  gold,  silver,  copper,  and  lead  :^ 
imt  its  ehief  wealth  of  this  sort  is  the  salt  found  in  the  )io'w^\s  of 
the  mountains. 

The  remaining  smaller  states  of  Germany  oamnot  ccmveuieutly  be 
noticed  in  this  pla/oe :  but  the  r^der  will  naturally  expect  some 
acocniBt  of  those  places  in  Grermany  designated  under  the  name  of 
the  Hams  T9wn$.  By  this  we  understand  ^  contedeiacy  of  sev^r^l 
«ea*|»rts  which  conducted  the  ereatest  p^t  of  the  commerce  of 
Europe.  This  association  iu  the  f:purse  of  time  camprehended 
the  whole  western  coast  of  Europci  and  ev^n  pprts  in  the  Meditez:- 
ranean;  the  design  of  it  being  tbe  general  defepce  of  traders 
Sfaifist  the  pirates  of  the  uorth.  On  this  account  it  ^as  eur- 
coiiiaf^d  and  promoted  by  the  governments  of  the  different  states 
in  which  the  towns  lay ;  so  that  in  the  year  1200  no  fewer  than  72 
towns  belonged  to  the  Hansieatic  union,  and  so  powerful  were  they, 
.that  their  ships  were  often  hired  by  diflerent  princes,  to  assist  theui 
against  their  enemies.  At  length  however,  by  the  16th  century, 
the  power  of  the  associated  towns  gave  umbrage  to  several  princes, 
who  commanded  the  towns  within  their  bounds  to  witlidraw  froni 
the  association.  This  imipedifitelv  struck  off  all  but  those  witliiu 
.the  territory  of  Germany,  which  placed  themselves  uuder  the 
protection  of  the  emperor.  In  this  state  the  Hanseatic  union 
cootinjaed  for  some  time,  hut  at  length  the  wh.ole  was  reduced  to 
the  searporfs  of  Bremen  and  Hamburgh,  on  the  German  ocean, 
smd  Lufanec  aud  Dantzick  on  the  Baltic ;  each  of  which  towns  aiterr 
fv^ds  carried  on  a  separate  trade  upon  its  own  account. 

yil.     PoLANn. 

4 

This  large  and  important  division  oi  Europe  has  ipng  ceased  to 
be  an  independent  state.  Formerly  it  extended  from  the  Prussian 
frontier  eastward  000  miles,  and  from  the  Austrian  domtnioDs 
Morthward  above  400:  the  inhabitants  were  then  estimated  at 
12  millions.  Warsaw,  the  capital,  on  the  great  river  Vistula^ 
fWtUhsel^J  which  flills  into  the  B^dtic  below  Dantzick,  contained 
^^000,  and  Cracow  once  the  capital,  about  26,000  people.  Pohind 
i,s^pne  vast  plain:  but  the  Carpathmn  (Krapak>  mountains iepa* 
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mtiiig  ii  from  Hungary  on  the  south  are  very  lofty.  Gneatpnit 
«f  tb^  country  is  covered  with  forests  of  fir,  from  which  are  drawn 
by  the  ports  of  Konniogsburg  and  Memel  great  sopplies  of  timber^ 
by  tile  western  and  southern  states  of  Europe^  Grain  is  ab» 
Tatsed  and  exported  from  Poland  in  very  considerable  quantities^ 
^.abo  flax  and  hemp.  The  salt  mines  are  confessedly  the  most 
remarkable  works  of  that  kind  any  where  to  be  seen.  The  fortisti 
mrann  with  bees,  and  of  the  honey  is  made  the  liqupr  called  in 
Palish  JMOtd,  from  which  we  have  derived  our  term  mead,  ^ 

The  whole  states,  included  under  the  name  of  Poland,  formerly 
iCOQipoaed  a  republic,  with  an  elective  kin^  at  its  head,  Hak 
aovereigif  power  being  however  vested  in  m  senate  and  the 
assemblies  of  the  nobles.  The  king  was  chosen  by  the  counseilota 
jof  state,,  spiritual  and  "temporal^  and  by  representatives  from 
the  principal  cities  of  the  kingdom.  In  proportion  as  the  nobks 
lirere  zealous  in  the  maintenance  of  their  own  privileges  agaiiast  the 
power  of  the  king,  with  so  much  the  greater  severity  did  they  press 
npon  the  peasantry  and  laborious  part  of  the  community,  who 
possessed  not  even  the  shadow  of  freedom,  personal  or  politicaL 
^The  last  king  of  Poland,  Stanislaus  Augustus,  (who,  not  manv 
years  ago,  Resided  for  a  considerable  time  in  England,  under  his 
own  title  as*  count  Poniatousky,)  with  a  spirit  and  purposes  worthy 
of  better  times,  projected,  widi  the  approbation  of  the  state,  many 
admirable  reforms  in  the  government.  Accordingly  a  new  con^ 
•titation  was  adopted  by  the- nation  at  large,  by  which  the  crown 
was  to  become  hereditary,  the  king  himself  voluntarily  and  raagna^ 
Bimously  renouncing  all  claim  to  it'  for  any  branch  of  his  own 
family.  The  legislative  authority  was  to  be  lodged,  where  alone 
it  can  legitimately  be  lodged,  in  senates  composed  of  representa-- 
tives,  dccted  by  the  free  and  unbiassed  voice  of  those  who  were 
to  be  governed.  With  such  a  form  of  government,  and  the  natural 
advantages  of  its  soil  and  its  situation  respecting  the  surrounding 
states,  Poland  must  speedily  have  attained  that  degree  ofimpor- 
tanoe  in  Europe  tn  which,  from  its  internal  political  dissentions, 
it  had  long  been  a  stranger.  This  prospect  could  not  be  gratifying 
to  the  neighbouring  sovereigns  of  Russia,  Prussia,  and  Austria. 
Pretences  were  discovered  for  interfering  in  the  affiiirs  of  Poland^ 
the  national  armies  were  overpowered,  the  ill-fated  Stanislaus 
carried  off  ijfto  a  foreign  land,  resigned  his  crown  in  1795,  and 
the  kingdom  of  Poland,  rent  into  three  portions,  became  the  re%vard 
of  its  unprincipled  plunderers.  To  adore,  but  not  to  scrutinise, 
the  dispensations  of  Providence  is  the  duty  of  man:  neverthdles*, 
it  cannot  fail  to  strike  the  observer,  that  the  sovereigns  of  Russia, 
Pmssiay  and  Austria,  the  immediate  successors  of  tl^e  destroyers  of 
Poland,  have  been  the  most  severely  alBif^tcd  by  the  scourge  of 
French  domination  and  spoli^on* 

VIIL      SWITZBRLANU* 

Akhangh  this  portion  of  Europe  has  long  been  s^arated,  in  a 
political .  sensci  fropi  all  connection  with  the  Germanic  empir#^ 
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#101,  (torn  its  local  porition,  tlie  hnguage,  the  mantien  and  tebtta 
pi  tbe  inliabitants^  their  instkiitioiis,^  religtont,  and  niuiieipal,  it 
Imra  a  mere  stnUnc  resembhmce  to  Germany,  than  to  either 
fiance  or  lUly,  by  which,  on  tbe  W.  and  S.  it  is  bounded*  Drive« 
|o  distiactioa  by  the  tyranny  and  cruelty  of  the  eoTemors  placed 
pver  them  by  the  house  of  Austria^  on  the  6th  of  January,  ISOB^ 
m  number  of  chiefs  of  the  mountainous  districts  of  Switserland, 
testigated  principally  by  the  renowned  patriot  WUdam  TeU  ^ 
AUorff^  entered  into  an  association  for  their  mutual  support,  and 
ia  the  course  of  a  small  number  of  years  the  independence  of  the 
ANrfaole  country  on  every  foreign  power  was  formally  acknowledged. 

Before  the  country  was  overjpowered  by^the  intrigues  rather 
Aaii  by  the  arms  of  France,  Switzerland  was  distributed  mto  the 
fcUowbg  13  cantons  or  districts,  via.  Zurich^  Bern,  Lucem^  Uri, 
SekweiiZy  which  give  a  name  to  the  whole  confederacy  which  waa 
^n  projected,  Underwald,  Zug,  Glarii,  Basil,  or  BaUy  Friimrg, 
Soleure,  Sch^ffhausai  and  Apenzd.  To  these  were  added,  some 
years  ago,  the  new  cantons  of  F(md,  St.  GaUi  Ar^ow,  theGrUoH^ 
tAe  TestHo,  and  Turgmm.;  new  denominatious  tor  districts  lon^ 
a.g<^  either  parts  of  Switzerland  or  closely  united  in  alliance  witS 
it.  The  union  of  these  states  or  cantons  constitutes  the  Helvetic 
confederacy,  so  called  from  Helvetia,  the  antient  name  of  the  whole 
country.  Each  cantoq  is  independent  with  respect  to  its  internal 
administration ;  but  all  matters  oonceniiag  the  whole  confederated 
body  are  regulated  by  a  diet  or  general  assemUv  of  deputies  firom 
the  several  states.  The  Roman  catholic  and  the  Calviuistic*pro<> 
lestant  professions  of  religion  equally  divide  the  cantons :  in  some 
ef  them  both  are  equally  followed.. 

Switzerland  is  noted  for  its  romantic  and  picturesque  scenery, 
comprising  every  thing  striking  or  beautiful,  of  mountain  aiid 
valley,  lake  and  river.  From  its  elevated  central  situation  it  gives 
rise  to  some  of  the  principal  rivers  of  Europe.''  The  Rhone  runs 
.W.  through  France,  to  tbe  Mediterranean ;  tlie  Rhine,  N«  through 
Germany  and  Holland,  to  the  German  ocean,  the  fam,  a  princi^ 
branch  of  the  Panube^  (which  itself  rises  on  the  borders  of  Swit^* 
zerland,)  flows  £.  to  the  Black  sea,  the  Tesino,  brings  nearly  a« 
equal  stream  to  the  To,  which,  after  watering  nctrthem  Italy,  is  lost 
iu  the  gulf  of  Venice.  Of  the  mountains,  many  clothed  vrith 
ipnpetual  snow»  nearly  equal  Jdont  Bbme  in  height  The  lakes 
are  numerous,  extensive,  and  beautifoL  The  lake  of  Geneva  is 
iu  length  nearly  60  English  miles ;  its  greatest  breadth  14 :  thfi 
depth  in  some  places  170  fothoms,  or  340  yards.  The  slopinji 
country  on  its  northern  banks,  called  the  Pays  de  Vaud,  produces 
abundance  of  pleasant  wnie,  and  the  western  parts  of  the  country, 
irhich  are  the  least  mountainous,  are  coually  fertile  in  grain  and 
pasture,  well  cultivated,  and  well  peoplea.  The  population  of  the 
whole  country  has  been  reckoped  at  a  million  ana  a  half.  The 
principal  towns  in  the  order  of  then:  inhabitancy  are.  Basil  coi^ 
taining  14,000,  Pern,  Zurich,  Lausanna,  Friburg,  ^c. 

geneva  is  seated  on  both  sides  of  th^  Rhone,  at  the  pfaMse  Wbera 
it  issues  iroi9  tbe  lake,  weU  b^iit,  welt  fortified*  full  of  peo|ile  of 
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cnterprise.  and  industry.    Tlie  territory  of  this  little  fefNiblic 
conttins  a  few  parishes  round  the  town :  the  inhabitants  profess. 
th«  protestant  lelifioit  as  esta{>lished  by  the  great  reformer  CalTin^ 
who,  although  a  native  of  the  N.  of  France,  found  Geneva  the 
most  suitable  station  for  the  dissemination  of  his  opinions,    iTo 
Geneva  also  resorted  many  of  the   first  reformers  of  our  own 
country,  by  whom  not  only  the  doctrines  oi  Cahrin,  but  the 
rcpnbfioui  form  of  church-government  adopted  by  him,  was  in- 
troduced as  at  this  day  in  Scotland.    The  same  doctrines,  althoii^- 
administered  under  the  episcopal  form,   were,  and  still  are  pro- 
fessed   in  England*     Attempts  it    is    true   have   of  late   beat 
titade,  by  men  of  great  ability,  to  shew  the  articles  of  rdi^on 
ildopted  by  the  church  of  England,  not  to  be  strictly  Calvinistic: 
the  arguments  however,  employed  on  this  occasion  have  not  been 
generally  convincing,  and  seem  rather  to  evince  what  is  wished  the 
articles  were,  than  what  they  really  are.    Geneva  is  closely  alUed, 
but  not  united  with  the  Swiss  cantons. 

IX.    France. 

France,  now  retired  within  the  limits  she  possessed  before  the 
awful  revoltttionary  explosion,  still  extends  from  N.  to  S.  600 
English  miles,  and  from  W.  to  £•  in  the  greatest  breadth  560,  and 
at  a  medium  about  300  miles.  The  northern  frontier  at  Dunkirk 
lying  in  N.  lat.  61^  2',  about  even  with  the  most  sontliem  parts  of 
dritain,  and  the  nouthem  frontier  at  the  Pyrenees  lying  in  lat.  49^ 
SO',  where  Spain  begins.  France  occupies  the  central  climates  of 
the  globe.  The  northern  provinces  abound  in  corn,  the  middle  ia. 
com  and  wine«  and  the  southern  in  com,  wine,  and  oM.  With 
the  exception  of  the  districts  bordering  on  the  mountains  of  the 
Yosges,  the  Jura,  the  Alps,  and  the.Pyreneies,  and  the  iaCerioi: 
regions  of  Avergne,  France  is  in  general  one  vast  plain.  The 
climate,  as  might  be  expected  from  the  position  of  the  country,  is 
equally  exempted  from  the  severe  cold  oi  the  northern,  and  firom 
the  oppressive  heat  of  the  southern  parts  of  Europe ;  and  the 
soil  under  the  improved  system  of  agricnhure,  nevet"  overlooked 
by  the  state,  even  during  the  very  worst  times  of  the  revoltttion, 
produces  abuadance  of  excellent  food  for  man  and  beast,  not 
only  for  internal  consumption,  but  for  exportation  to  foreign 
lands.  The  effects  of  the  introduction  of  French  grain  and  other 
necesssvy  article*  of  subsistence,  on  the  markets  in  London  and 
other  parts  of  this  country,  are  too  obvious  to  require  speeificatioa* 
The  wines  of  the  hot  regions  of  Spain  and  Portugal  may  possess 
li  greater  proportion  of  strength  and  of  inebriating  qualities :  but 
lor  elegant  fragrance  and  exhilarating  powers,  the  superioritv  is 
confessedly  granted  to  the  productions  of  the  vineyards  of  6ur- 
gnndy,  of  Champagne,  of  the  environs  of  Bordeaux,  (called  by  us 
c^fe/,)of  the  tmnks  of  the  Rhone,  and  various  other  quarters  of 
France.  Much  of  the  excellence  of  these  liquors  however  must 
be  placed  to  the  acconat  of  the  intelligence  and  attention  with 
wfaioh  the  vine  is  cultivated,  and  the  wine  manufactured.    The 
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siine  reaArk  b  applicable  to  the  dl  procured  A^m  the  olife 
in  Provenee,  and  other  parts  on  the  shores  of  the  Mediterranean. 
In  the  middle  districts  of  the  kingdom  a  very  agreeable  oil  h 
e&pressed  ^rom  the  waLQUt«  France  contains  manyforests  of  great 
extent,  not  oidy  for  timber  but  for  common  fuel.  These  however^ 
have  severely  suffered  by  the  disorders  of  the  revolution;  and 
many  mines  of  coal  are  now  opened  in  different  quarters  for  firing, 
but  particulariy  for  the  ose  of  the  great  and  increasing  iron  manu- 
Victories* 

France  is  plentifully  watered  and  commodiously  intersected  by 
navigable  rivers.  The  Seitie  from  the  heart  of  Burgundy,  meeting 
with  the  Marne  a  few  miles  above  Parisi  flows  through  the  centre 
of  that  capital,  and  passing  bv  Rouen^  the  Manchester  of  France, 
&lls  into  the  British  channel  at  Havre  de  Grace:  its  course  is 
about  250  miles.  The  Loire,  rising  in  the  south  runs  in  general 
N.  W.  ahd  dter  a  course  of  560  miles  by  Nevers^  Orleans,  and^ 
Tours,  discharges  its  waters  into  the  bay  of  Biscay  below  Nantes. 
The  Garonne  lows  froLi  the  Pyrenees  N.  W.  by  Toulouse,  forms 
the  noble  harbour  of  Bourdeaux,  and  opens  by  a  broad  channel 
called  the  Gironde  into  the  bay  of  Biscay.  The  Rhone  soon  after 
it  quits  the  lake  of  Geneva  enters  France,  runs  with  a  rapid  stream 
S.  W.  to  Lyons,  noted  for  its  silks,  where  it  receives  the  gentle 
Saone,  and  then  pursues  its  course  with  speed  due  S.  by  Vienne, 
Orange,  Avignon,  and  Aries,  to  the  Mediterranean.  The  Rhine 
separates  France  from  Germanv  on  tlie  N.  E. ;  and  the  Moselle, 
the  Maese  (Meuse,)  the  Scheld  (Escaut)  have  all  their  springs  in 

France* 

Prior  to  the  revolution  in  1789,  France  was  computed  to  con^ 
tain  no  fewer  than  24  millions  of  people,  giving  upon  average 
170  persons  on  every  square  mile :  the  average  of  England  proper 
is  only  146.  By  the  occupation  of  Flanders  and  other  districts, 
on^e  N.  and  E.  the  French  empire  contained  upwards  of  35» 
millions :  but  the  present  kingdom  is  restricted  within  it^  antient 
limits.  Paris,  the  capital,  is  of  -a  circular  compact  form,  divided 
equally  by  the  Seine,  which,  in  the  heart  of  the  town,  forms  several 
considerable  islands  crowded  witli  habitations.  On  the  largest  of 
these  islands,  still  containing  the  cathedral  Noire  Dame  (Ouf 
Lady's  church)  and  the  antique  palace  of  the  kings^  was  situated 
LMiecia  a  city  of  the  Parisians^  in  the  time  of  Julius  Csesar,  fro9& 
whom  the  present  town  obtained  its  name.  Paris  consisting  in 
general  of  narrow  streets  of  lofty  stone  buildings,  frequently  intctr* 
nipted  by  edifices  of  great  magnificence,  presents  a  sitriking  •con* 
tr^st  to  the  simple  but  commodious  habitations  of  London:  so 
that  although  these  two  capitals  are  not  three  humlred.  miles 
asunder,  they  afford  but  very  few  points  in  which  they  can  b« 
fiiirly  compared  together.  Before  the  revolution  Paris  was  sup- 
posed to  contain  650,000  people,  or  100,000  fewer  than  London. 
During  the  disorders  of  the  country  the  population  was  very 
fluctuating:  and  in  1803  the  inhabitants  were  found  to  be  only 
547,750.  Lyons  was  formerly  supposed  to  contain  1 15,<)00  people ; 
Marseilles  and  Bordeaux  60,000  ;  Lille^  Strasburg,  Nantsyi^  Koue^, 
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Toubuse,  MoatpeUier  and  Nimes,  from  60  to  30  thousand.  But 
these  numbers,  from  the  state  of  the  country  for  tliese  25  years 
past,  must  be  very  uncertain  :  nor  can  much  confidence  be  placed 
in  some  late  statements,  in  which  the  population  of  the  above  and 
other  principal  towns  seems  to  be  very  extravagant,  and  iudjcating 
what  it  ought  to  be,  rather  than  what  it  really  Can  at  present  be« 
The  horrible  waste  of  human  beings,  in  tiie  wars  of  republican 
(or  more  correctly  of  revolutionary)  and  imperial  France,  can  be 
repaired  only  by  lasting  peace  abroad,  and  tranquillity,  industry, 
and  good  order  at  home.  The  acknowledged  prudence  and  bene- 
iicence  of  Lewis  XVIII.  matured  by  long  experience  in  the  school 
of  adversity,  and  assisted  by  the  exertions  of  men  of  the  first 
talents,  withoujt  distinction  of  parties; — these  advantages  offer  fair 
to  render  France,  in  the  course  of  a  few  years,  a  prosperous  and 
a  happy  country.  All  privileges  and  distinctions  between  men 
bom  m  different  jranks  of  lite,  are  now  entirely  done  away.  The 
government  is  vested  in  a  king,  a  house  of  peers,  and  a  house  of 
deputies  firom  the  towns  and  districts.  In  the  constitution  of  tlieir 
house  of  peers  however,  the  French  conceive  they  have  an  ad- 
vantage over  us,  in  this  particular,  that  with  them,  not  every 
man  born  a  peer,  but  only  a  certain  number  elected  out  of  the 
great  body  of  the  peerage,  is  entitled  to  sit  in  the  house,  for  a 
certain  time. 

The  established  religion  of  old  France  was  the  Roman  catholic, 
and  no  other  could  be'publicly  exercised  or  professed.  ProtestaaUi 
of  the  Calvinistic  persuasion  and  form  of  government  were  never- 
theless very  numerous  in  the  western  provinces  towards  Rochelle» 
and  in  the  southern  towards  Nimes.  Lutheranism,  it  is  true,  was 
openly  followed  in  Stras burgh  and  other  parts  of  Alsace  upon  the 
Rhine,  having  been  the  established  system  secured  to  that  country 
by  treaty,  when  it  became  a  part  of  France.  The  protestants 
of  France  were  taken  under  the  special  protection  of  the  benevolent 
but  ill-ikted  Lewis  XVI.  who  uniformly  resisted  every  attempt  on 
the  partof  their  neighbours,  men  of  more  zeal  than  understanding* 
to  molest  them  in  the  exercise'  of  their  worship.  By  the  constitu- 
tional act  recalling  the  anticnt  royal  family,  the  most  perfect 
freedom  and  equality,  in  every  civil  right  and  privilege,  are 
declared  and  secured  to  all  professing  Christians,  Roman  catholics* 
Lutherans,  Calvinists,  or  by  whatever  otlier  title  they  may  be 
discriminated.  By  this  system  the  clergy,  the  ministers  of  religion 
of  all  persuasions,  are  maintained  by  regular  salaries  from  the 
national  purse,  and  consequently  all  jealousy  and  heart-burnings* 
not  to  say  dissensions  and  hostility,  are  completely  extinguished  ; 
and  Frenchmen  of  all  persuasions,  look  up  with  equal  confidence 
for  encouragement  and  protection  to  a  government,  in  whose  eyea 
all  are  equally  entitled  to  support. 

Prior  to  the  revolution,  France,  like  our  own  country,  was  dis- 
tributed into  a  number  of  portions  called  in  general  provinces,  of 
very  unequal  extent  and  population.  When  royalty  was  overthrown 
•ne  of  the  great  changes  introduced  was,  to  divide  the  country  on 
quite  a  different  plan.     It  was  accordingly  laid  out  iu  a  number  of 
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portions  much  smaller,  and  nearly  equal  extent,  named  |;enefally 
from  spme  river  by  which  jt  was  watered,  or  fi^m  some  mountain, 
tract  of  sea-coast,  or  other  natural  feature  of  the  country.  These 
divisions  ivere  styled  departments^  and  their  internal  portions 
districts.  Thus  tne  country  lying  round  Paris  was  originally 
called,  by  a  very  singular  name,  the  province  of  the  Isle  of  France. 
This  extensive  tract  was  thrown  into  the  following  departments, 
each  distinguished  by  the  rivers  running  through  it,  and  having  its 
own  capital  town:  viz.  1.  the  department  of  the  Seine,  chief  towu» 
Paris;  2.  of  the  Seine  and  Oise,  Versailles;  d.  of  the  Oise, 
Beauvais;  4.  of  the  Aisne,  Laon ;  5.«of  the  Seine  and  Mame, 
Melun.  In  the  same  way  the  country  nearest  to  England  was 
called  the  department  of  the  Strait  of  Calais,  (Dover)  of  which 
Arras  became  the  chief  town.  The  old  provinces  were  in  number 
37,  which  were  divided  into  85  departments ;  each  having  its  own 
bishop  for  the  afiairs  of  the  Roman  catlioiic  church,  and  its  prefect 
for  the  civil  administration.  This  new  distribution  is  confirmed 
by  the  present  constitution  of  the  kingdom. 

X.      PORTCOAL.  * 

Tliis^  kingdom  is  a  portion  of  the  great  peninsula  of  Spain,  by 
nhich  it  is  bounded  on  the  N.  and  £.  but  on  the  W.  and  S.  it  is 
washed  by  the  Atlantic  ocean.  .Portugal  lies  between  the  parallels 
of  37"^  and  42<'  N.  lat  being  in  length  from  N.  to  S.  350  English 
miles ;  biit  the  breadth  from  W.  to  £.  is  in  some  places  140,  and 
in  others  only  70  miles.  The  number  of  people  in  the  country 
has  been  vaguely  computed  at  2|  millions^  giviiig  only  about  00 
persons  for  each  square  mile,  a  very  low  average  for  a  country 
blessed  with  so  many  advantages  in  soil,  climate,  and  local  situation 
lor  extensive  commerce.  Of  this  melancholy  fiict  the  causes  will 
therefore  be  looked  for  in  some  radical  defects  in  the  civil,  but 
above  all  in  tlie  ecclesiastical  establishments  and  institutions,  by 
which  Portugal  is  distinguished  from  all  other  European  countries, 
old  Spain  itself  not  excepted.  Lisbon  the  capital,  admirably 
situated  on  very  uneven  ground^  on  the  N.  W.  bank  of  the  Tagus, 
there  spreading  into  a  bay  5  or  6  miles  across,  1»iit  afterwards 
contracting  at  its  entrance  into  the  sea,  is  supposed  to  contain 
200,000  people.  The  town  owes  its  pripcipal  improvements  to  the 
dreadful  disasters  occasioned  by  tlie  memorable  earthquakes  of  thc^ 
year  1755,  vthe  effects  o£L  which  were  sensibly  felt  even  in  the 
remote  parts  of  Scotland.  The  river  forms  a  station  for  shipping 
of  every  size,  at  once  capacious,  safe,  and  greatly  frequented. 
Oporto,  whence  we  draw  't)ur  port  wine  /vino  de  Oporto  J  on  the 
K.  bank  of  the  ri^er  Douro,  about  5  miles  up  from  the  sea,  con- 
tains 30,000  people.  Another  port  much  resorted  to  for  salta^d 
fruits,  to  the  S.  of  Lisbon,  is  Setuval,  tlie  antient  Cetobriga,  is  by 
the  peculiar  genius  of  our  seamen  for  the  perversion  of  names, 
commonly  called  St.  Ubes. 

The  chmate  of  Portugal  is  warm,  and  were  the  land  properly 
eiiltivated  for  corn,  would  be  generally  healthy.    The  air  of  Lisbun 
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end  of  the  hills  betweeu  the  town  and  the  sea,  has  long  been 
recommended  for  the  restoration  of  comsumptive  and  gouty 
patients  from  our  ovm  and  other  colder  countries.  The  Tagus 
has  long  been  celebrated  among  the  rivers  of  Europe  for  its  golden 
sands ;  and  in  the  time  of  the  Romans,  mines  of  gold  and  silver 
were  wrought  within  the  limits  of  Portugal.  Lead,  tin,  iron,  and 
some  coals  are  still  found.  Neither  the  horses  nor  the  mules  of 
Portugal  are  equal  to  those  of  Spain;  and  the  great  friend  of, 
human  kind  the  cow  is  rare,  from  the  negligence  rather  than  the 
inability  of  the  natives  to  provide  her  jproper  food.  So  much 
attentioa  is  bestowed  on  tlie  cultivation  oi  the  vine,  to  supply  Port 
and  Lisbon  wines  to  the  northern  states  of  Europe,  and  above  all 
Bngland,  with  these  commodities,  that  the  raising  of  com  has  been 
so  much  neglected  that  importation  h  continually  necessary.  By 
this  system  the  g^eat  proprietors  of  the  vineyards  and  the  merchants 
are  rich»  while  the  great  body  of  the  labouring  classes  are  often 
In  danger  of  fiimine.  When  apprehensions  were,  entertained,  some 
years  ago,  that  Portugal  would  fall  into  the  power  of  France  or 
Spain,  the  exportation  to  England  of  wine  from  Oporto  was  not 
confined,  as  it  ought  to  have  been,  to  the  best  sorts,  but  extended 
even  to  the  common  small  bevers^e  of  the  people.  This  poor 
liquor  called  in  the  country  vino  do  ramo,  (wine  of  the  branch  or 
bush,  because  the  pubUc-houses  where  it  is  sold  are  known  by  a 
bush  hung  up  at  the  door ;  from  which  practice  we  have  our  own 
old  proverb  that  good  wine  needs  no  bttsh^  for  the  toper  requires  tio 
sign  to  tell  him  where  he  can  have  good  liquor,)  transported  to 
England,  was  soon  converted  into  genuine  strong  port  of  the  very 
best  quality.  The  Roman  catholic  religion  alone  is  suffered  in  the 
rPortugnese  dominions,  with  a  rigid  severity  that  excites  the  smiJe  ^ 
of  even  thie  Spaniards  themselves:  the  government  is  an  absolute 
unlimited  monarchy. 

Azores,  '  These  islands,  often  but  improperly  called  the  Western 
isles,  which  are  subject  to  Portugal,  lie  in  the  midst  of  the  Atlantic 
ocean,  about  16^  oi  longitude,  or  950  geographic  miles  due  W. 
from  the  mouth  of  the  Tagus,  and  double  that  distance  £•  from  the 
coast  of  Virginia  in  N.  America.  St.  Michael's  is  the  largest  of 
these  islands,  being  40  miles  long  by  12  of  mean  breadth.  In  Pico 
is  a  volcano  rising  7800  feet  above  the  sea.  Tercera,  though  not 
the  largest  island,  is  the  principal,  and  often  gives  the  name  of  the 
Terceras  to  the  whole  group.  The  productions  are  timber,  wheat, 
wine,  and  fruit. 

XL    Spa  IX. 

The  great  Ibcrjan  or  Spanish  peninsula  including  Portugal  is 
most  advantageously  situated  in  the  S.  W.  corner  of  Europe, 
between  the  Atlantic  on  the  N.  and  W.  and  the  Mediterranean  on 
the  S.  and  £.  and  commanding  by  the  narrow  strait  of  Gibraltarr 
only  9  miles  broad  in  the  middle,  the  sole  commimication  between 
those  seas.  The  position  of  this  noble  country  for  maritime  com- 
merce with  every  quarter  of  the  globe  is  the  most  commodious  on 
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the  globe.  The  most  southern  point  at  Tarifii  oik  the  strait  of 
GibralUt  Ues  in  N.  lat.  36^  2\  and  the  most  northern  on  the 
bay  of  Biscay  in  lat.  43<>  48'.  This  is  the  point  of  Es^ca  ia 
Gallicia,  and  not  the  neighbouring  cape  Ortegal,  which  has  hitherto 
b^en  erroneously  believed  the  N.  extremity  of  Spain.  The  extent 
from  S.  to  N.  is  therefore  nearly  540  English  miles.  The  greatest 
extent  of  Spain  from  W.  to  £.  is  from  cape  Finisterre  in  W.  long. 
9^  13'  to  cape  Creux  the  eastern  extremity  of  the  Pyrenees  in  £• 
long«  3®  16'  is  about  640  English  miles  :  but  the  medium  breadth 
of  the  whole  peninsula  is  about  470  miles.  The  population  of 
Spain  was  never  well  ascertained,  but  conjectured  to  be  from  11  to 
19  millions,  a  number  very  disproportioned  to  its  extent;  but  the 
ftict  is  that  many  districts  are  incumbered  with  broad  and  lofry 
ranges  of  mountains ;  and  even  in  the  plains,  rivers,  streams,  and 
springs,  are  so  rare,  that  the  moisture  necessary  for  raising  the 
fruits  of  the  earth  (especially  b^  the  too  general  destruction  of 
the  forests)  cannot  be  obtained.    Where  water  however  can  be 

Srocured  .in  the  valleys,  ne  country  can  be  more  fertile.  The 
anks  of  the  Ebro  anci  some  other  rivers,  the  maritime  parts  and 
plains  of  Catalonia,  Valencia,  M urcia,  and  many  other  interior 
tracts  even  in  the  mountains  of  Navarre  and  Biscay,  present  scenes 
•f  rich  fertility,  active  industry,  and  multiplied  population,  of 
which  even  in  Britain  we  can  form  no  adequate  idea.  Such,  at 
least,  was  the  case  prior  to  the  unprovoked,  unprincipled,  and 
atrocious  invasion  of  Spain  by  France:  and  as  far  as  may  be 
probably  apprehended  from  the  incomprehensible  conduct  of  the 
'  sovereign  now  restored,  for  whose  sake  greater  sacrifices  were  made 
by  the  Spanish  nation,  than  ever  were  made  for  any  prince  by  any 
people ;  many  years  must  elapse  before  the  country  can  be  brought 
back  to  its  former  state.  Spain  by  various  causes  had  fallen  greatly 
behind  othpr  states  of  Europe,  in  many  essential  points :  for  these 
last  40  years  however,  many  enterprises  of  groat  public  utility,  in 
agriculture,  manufactures,  commerce,  the  (irts  and  sciences,  were 
begun  and  carrying  on  witl)  some  spirit:  but  the  late  horrible 
warfare  in  the  country  threw  all  these  projects  iJ^to  confusion. 

Madrid,  although  a  large,  welUbuilt,  and  populous  city,  does  not 
pome  up  to  the  notion  of  the  capital  of  so  great  a  country.  The 
inhabitants  are  reckoned  about  160,000.  It  stands  in  the  midst 
of  an  open  but  elevated  plain  on  the  £.  bank  of  the  Manzanares^ 
partakiug  more  of  the  nature  of  a  mountain  torrent  than  of  a 
permanent  river.  The  palace,  a  noble  but  massy  quadrangle  of 
modern  architecture,  cpmmaqds  a  wide  prospect  over  the  rjver 
and  adjoining  country.  Toledo,  Salamanca,  Saragossa,  Grenada^ 
and  Seville,  are  the  most  noticeable  inland  towns.  Barcelona, 
large  and  handsome,  is  a  wcll-frequentcd  port  of  commerce  iu 
Catalonia,  containing  about  90,000  people.  Tarragona,  Tortosa, 
^nd  Valencia,  are  all  considerable  trading  tovrns  on  the  Mediter- 
ranean. Great  quantities  of  strong-bodied  wine  are  exported  froQi 
Alicaut  on  the  same  sea,  of  which  many  a  hogshead  of  port  and 
claret  are  afterwards  fabricated,  chieHy  for  the  English  and  Dutcl^ 
markets.    Cartliageua,  a  very  antient  town  in  the  bottom  of  a  smaO 
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circular  bay,  well  inclosed  by  the  land,  is  the  chief  station  of  ih^ 
Spanish  navy  in  the  Mediterranean.     Malaga  on  the  S.  coast  is  m 
port  of  much  cc^mmerce,  chiefly  for  its  ricb  wines  and  fruit* 
Grenada,  Cordova,  and  Seville,  large  and  full  of  people,  presenre 
many  admirable  memorials  of  the  architectural  skill  and  magnifi- 
cence of  the  Moorish  or  Saracen  princes;  to  whom,  till  within  little 
more  than  three  centuries  that  finest  region  of  Spain  was  subject* 
Cadiz,  the  grand  resort  of  all  trading  nations,  is  singularly  seated 
'on  the  outer  extremity  of  a  narrow  sandy  point  funning  out  fron 
the  island  of  Leon,  and  forming  a  very  safe  and  spacious  bay  ami 
harbour.    Confined  by  the  sea,  which  has  already  much  encroached' 
on  it ;  the  town  contains  in  general  only  very  narrow  streets  of  lofty 
bouses  of  white  stone.     It  is  fortified  K>n  the  neck  of  land  by  whidb 
it  can  alone  be  approached.    The  inhabitants  are  estimated  at 
70,000.    In  the  neighbourhood    upon  the    continent  grows  onr 
favourite  Sherry  wine.    It  is  produced  near  Xeres,  a  word  pro-< 
Dounced  by  the  Spaniards  Heres,  and  by  other  nation^  corrnpteil 
into  ShereS)  as  in  our  liame  for  the  wine.     In  noticing  the  towns 
of  Spaing   Gibraltar  must  be  included,  although  ever  since  the 
treaty  of  peace  of  Utrecht,  now  above  a  century  ago,  it  has 
belonged  to  the  crown  of  Great  Britain.    From  the  continent  runs 
out  a  long  narrow  low  neck  of  sand  .for  a  mile  and  a  half  to  the 
rock  of  Gibraltar,  which  springs  suddenly  up  to  a  great  height^ 
utterly  inaccessible.    The  mountain  or  rocl^  stretches  still  soutit 
for  3  miles  more  to  a  head-land  called  Europa  point,  being  the  B. 
boundary  of  the  strait,  corresponding  to  the  point  and  fortress  of 
Ccuta,  on  the  African  coast,  but  belonging  to  Spain,  aboutf  Iv 
miles  off.    The  mountain  is  quite  precipitous  on  the  £.  side  over 
the  Mediterranean ;  but  the  western  slope  is  more  gradual,  along 
between  which  lies  the  town  of  Gibraltar,  covered  by  strong  fortifi- 
cations towards  the  sea,  and  possessing  two  long  nioles  for  the 
defence  of  shipping.    The    approach  to  the  place  by  land  is 
naturally  difficult  from  the  numtiNer  of  batteries  that  can  play  npon 
it  from  below,  as  well  as  from  others  cut  out  of  the  solid  rock 
above,  but  because  the  greater  part  of  the  neck  of  sand  can  be 
laid  under  water  at  the  pleasure  of  the  troops  within  the  place* 
The  bay  on  the  \V,  side  of  the  town  is  about  6  miles  over  to 
AlgezirasinSpain:  tiie  water  is  extremely  deep  near  the  fortress ; 
but  ships  are  there  often  exposed  to  very  violent  gales  of  wind* 
Tlie  perseverhig  gallantry  of  the  garrison  of  Gibraltar  under  the 
heroic  Elliot  in  1782,  against  the  united  genius  and  efibrts  of 
France  and  Spain,  will  ever  occupy  a  distinguished  place  in  the 
military  annals  of  the  British  empire. 

Spain  has  long  been  celebrated  for  its  fleeces,  much  of  the 
excellence  of  which  is  with  reason  attributed  to  the  scanty  dry 
pasture  ^n  which  the  sheep  are  obliged  to  feed,  so  that  the  animali 
are  in  continual  motion  and  consequently  keptio  good  health. 
By  the  antient  laws  of  the  country,  a  vast  broad  space  of  ground 
is  left  in  a  manner  uncultivated  over  the  plains  in  the  cenire  of 
the  kingdom,  for  the  accommodation  of  the  flocks  in  their  regular 
|>rogvess  from  the  mountainous  tracts  of  Old  Castile,  NaVarre,  antl 
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Aragon  where  they  pass  the  summer,  to  the  more  sheltered  and 
fertile  plains  of  Estramadnra,  where  they  remain  during  the  wmter ; 
again  ia  spring  to  return  north  to  the  summer  pastures  in  the 
mountains. 

The  face  of  Spain  is  divided  in  a  peculiar  manner  by  ranges  of 
mountains,  generally  rugged  and  lofty,  running  nearly  to  one 
another  from  W.  to  £.  The  most  elevated  of  all  are  the  Pyrenees, 
forming  the  boundary  with  France :  but  the  range  is  continued 
westward  along  the  coast  of  the  bay  of  Biscay  quite  to  the  ex- 
tremity oi  the  country  at  cape  Fiuisterre,  properly  so  called  as 
Fmzs  terr^f  the  tAnd*s^nd.  Another  great  belt  of  high  land 
separates  New  Castile  from  Andalusia,  called  the  Sierra  Morena, 
antiently  Mons  Marius.  The  term  sierra  (a  saw,)  is  commonly 
applied  in  Spain  to  the  teeth-like  appearance  of  the  heights  and 
depressions  composing  the  ridge  of  a  high  range  of  rocky  moun* 
tains.  According  to  the  direction  of  these  ranges  the  great  rivers 
of  the  country  open  their  way  to  the  sea.  The  Ebro  runs  for  300 
mileiL  from  the  mountains  of  Biscay,  in  a  course  £.  S.  £.  5y 
Sanigossa  and  Tortosa  to  the  Mediterranean:  but  the  Duero, 
called  also  Douro,  when  it  enters  Portugal,  falls  after  a  long  west* 
ward  run,  into  the  Atlantic,  below  Oporto.  The  Tagus,  (in  ' 
Spanish  T^jo,  and  pronounced  Taho,)  the  largest  river  in  the 
Peninsula,  runs  westward  from  the  heart  of  the  country  for  above 
400  miles,  by  the  royal  seat  of  Aran juez, Toledo,  Talavera,  memo- 
rable for  the  sanguinary  conflict  between  our  troops  in  conjunction 
with  those  of  Spain  and  Portugal,  and  the  French,  Alcantnra,  to 
Lbbon.  The  Guadiana  and  Guadalquiver  more  to  the  south- 
ward, follow  a  similar  direction,  and  pour  their  waters  into  the 
ocean. 

Spixnish  islimds.  These  lie  in  the  Mediterranean.  Iviza  tlie 
nearest  being  50  nautical  miles  from  the  coa&t  of  Spain.  This  with 
the  small  island  Fomentura  are  the  PUhifus<m  islea  of  the  antients. 
Iviza  was  called  Ebusus,  as  its  name  still  shows,  which  is  uotwith^ 
standing  often  printed  and  pronounced  Ivica,  Farther  out  to  the 
N.  £.  lie  the  greater  and  less  Balearic  islands,  hence  still  called. 
Ms^yorca  (in  Spanish  Mallorca,)  and  Minorca,  which  last  a  pleasant 
tod  fruitful  island,  noted  for  the  excellent  harbour  of  Port  Maliou, 
the  Portus  Magenis  of  antiquity,  has  for  a  course  of  years  beeo 
changing  from  the  power  of  Spain  to  that  of  £ugland. 

XII.    Italy. 

The  northern  parts  of  this  celebrated  and  most  interesting  country 
are  bounded  by  the  lof^  ranges  of  the  Alps,  from  the  Mediterra- 
nean on  the  S.  E.  corner  of  France,  round  by  Switzerland  and 
Germany  to  the  bottom  of  the  gulf  of  Venice.  On  ever^  other 
part  it  is  inclosed  by  the  sea.  It  consists  principally  of  a. long 
projecting  tract  of  country^  running  in  a  S.  £.  direction,  from  the 
Alps  to  its  soutliern  extremity,  on  a  stretch  of  750  £nglish  miles. 
The  breadths  however  are  very  different:  for  the  great  plain  of 
Lombardy  on  tlie  north  extends* for  above  250  miles^  while  in  0thti 
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M  in  Tttsctoiy  it  i»  100,  in  the  Popes  dominions  IdO,  and 
iiear  Naples  about  70.  The  population  of  the  whole  country  has 
been  reckoned  at  11  or  12  millions.  The  nortiieni  parts  contained 
the  king  of  Sardmia's  continental  dominions,  the  republic  of  Genoa, 
the  duchies  of  Mihin  and  Mantua,  Parma,  Modena,  the  districts  of 
Bologna  and  Ferrara  which  belonged  to  the  Pope,  and  the  Venetian 
states.  The  centre  portion  of  Italy  comprehended  the  republic 
of  Lucca,  the  Tuscan  territory,  and  the  remaining  of  the  papal 
dominions.  Tiie  southern  part  was  wholly  in  the  hands  of  the 
king  of  Naples,  otherwise  called  the  king  of  the  two  Sicilies.  Such 
however  have  been  tlte  changes  introduced  into  this  fine  country 
by  French  invasion,  that  it  is  impossible  at  this  moment  to  point 
out,  with  anv  chance  of  accuracy,  its  political  situation.  The  king 
of  Sardinia  has  however  been  restored  to  his  capital,  Turin,  and 
tlie  Pope  has  been  reinstated  in  Rome ;  but  a  great,  and  that  the 
most  productive  portion  of  his  dominions,  are  still,  under  various 
pretexts,  withheld  from  him.  The  throne  of  Naples  is  occupied 
by  a  brother-in-law  of  the  late  emperor  of  France,  while  the  old 
sovereign  is  confined  to  the  island  of  Sicily. 

From  the  beginning  of  the  Alps  on  tlie  Mediterranean  shoots 
off  a  branch  of  mountains  called*  in  general  the  Apennines,  which 
extends  in  a  broad   range  through  the  middle  of  Italy  to  tiie 
fiirthest  extremity.     The  northern  portion  of  the  country  bounded 
by  the  Apennines  on  the  S.  and  the  Alps  on  the  W.  and  N.  is  the 
•vaiit  plain  of  Lombardy  which,  for  fertility,  cultivation,  multitudes 
of  great  cities,  and  general  population,  and  natural  riches,  cannot 
be  paralleled  by  any  tract  of  equal  extent  in  Europe.    This  tract 
is  watered  in  its  whole  length  of  2d0  English  miles  by  the  Po, 
navigable  for  large  barges  all  the  way  up  from  the  gulpfa  of 
Venice,  and  receiving  on  both  sides  many  considerable  streams. 
The  Tiber  on  antient  fame  in  history,  is  more  to  be  noticed  for 
washing  the  walls  of  Rome,  than  for  either  its  beauty  or  utility. 
it  falls  into  the  Mediterranean  14  miles  below  that  city,  to  whicn, 
large  barges  and  coasters  can  mount  up  the  stream.    The  northern 
parts  of  the  plain  of  Lombardy  are  adorned  with  a  number  of 
lakes  between  the  roots  of  the  Alps,  of  great  extent  and  picturesque 
beauty.    Other  lakes  of  inferior  note  are  found  in  the  midst  of  the 
Apenhines.    The  productions  of  Italy^  a  region  situated  between 
46^  and  38^  of  N.  lat.  comprehend  every  vegetable  useful  for  the 
sustenance  and  the  comfort  of  the  inhabitants.    The  wines  and 
oils  of  Tuscany   have  long    been  renowned.    Besides  the   rich 
pastures  of  Lombardy  furnishing  the  celebrated   Parmesan   and 
other  rich  cheeses,  fields'  of  excellent  wheat  are  there  seen,  in- 
closed by  hedge-rows  of  walnut,  mulberry,  and*  fruit  tr^es,  while 
the  vines  extend  their  clustering  branches  in  festoons  from  tree  to 
tree.    The  silk  of  Italy  is  well  known  in  England. 

To  mention  the  cities  and  towns  of  Italy  in  their  order  from  N. 
to  S.  Turin  is  the  fir»t  to  present  itself,  a  very  strong  and  dhcom- 
monly  haudttome  regular  town,  of  B0,()00  inhabitants,  on  the  bank 
of  the  Po,  in  the  midst  of  a  rich  plain  at  the  feet  of  the  Alp«. 
O«no9,  a  noted  sca-poitj,   distingui^ihed  by  the  richness  of  its 


SM  YOVNG  man's  best  cohpanioic. 

liQildiqgp  and  the  beauty  of  its  .situation^  contains  about  an  equal 
population.  Milan  ana  Mantua,  Placentia  and  Parme,  Bdogna^ 
Ac*  Ferrara»  are  the  chief  of  the  many  large  and  populous  towns 
scattered  over  the  plains  upon  the  Po.  Verona,  famous  for  its 
antient  amphitheatre,  still  entire  within,  Yiceoza  for  its  palaces 
erected  by  Palladio,  and  Padua  the  birth-place  of  the  eloquent 
Roman  historian  Livy,  were  formerly  ornaments  of  the  territory 
of  Venice,  itself  the  most  extraordinary  city  in  the  universe. 
Figure  to  yourself  a  duster  of  low  marshy  or  muddy  islands,  lying 
out  in  the  sea,  three  miles  from  the  nearest  shore.  Upon  these 
^ots  scarcely  above  the  surface  of  the  water,  a  town  founded  upon 
piles  has  been  constructed,  large,  and  peopled  with  160^000  souls. 
What  in  other  towns  would  be  streets,  is  in  Venice  all  canals,  not 
like  those  in  Holland,  or  in  some  towns  in  Lincolnshire,  with  quays 
on  the  sides,  but  having  the  front  walls  of  the  houses  rising 
immediately  out  of  the  water,  afnd  where  only  by  gondolas^  a  kind 
of  elegant  wherry  peculiar  to  Venice,  can  you  move  from  one 
house  to  another.  The  grand  canal  winds  through  the  heart  of 
the  town,  crossed  by  a  bridge  of  one  spacious  arch,  and  lined 
svith  magniiicent  public  and  private  structures.  St.  Mark's  place 
or  square  b  the  only  space  of  ground  of  any  size,  on  which,  with 
some  adjoining  quays,  the  inhabitants  can  exercise  their  limbs  in 
walking.  A  mile  farther  out  is  a  range  of  sand  islands,  which 
serve  to  defend  the  town  from  the  storms  of  the  Adriatic. 

Florence,  the  capital  of  the  Tuscan  territory,  in  the  delightful 
vale  of  Amo,  is  remarkable  well  built  and  contaius  80,000  people. 
The  collection  of  statues  and  paintings,  by  tlie  greatest  artists, 
originally  collected  by  the  princes  of  the  house  of  Medicis,  but  of 
late  plundered  by  the  French,  was  in  some  respects  the  first  in  the 
world.  The  Venus  of  Medicis  was  esteemed  one  of  tlie  most  ex- 
quisite monuments  of  antient  sculpture,  known  to  modern  times: 
it  is  now  in  Paris.  Leghorn,  a  much  frequented  port  on  the 
Mediterranean,  contains  30,000  people.  It  is  impossible  not  to 
notice  the  harsh  and  absurd  corruption  of  the  name  of  this  town, 
ts  used  in  England  and  other  northern  countries,  most  opposite 
to  the  melodious  name,  employed  by  the  Italians,  viz.  Livomo^ 
ftom  the  Partus  Libumi  of  antiquity.  The  Spaniards  and  Portu- 
guese give  it  the  same  name,  changed  a  little  by  the  French  to 
Jjivaume. 

Proceeding  southwards  from  Florence  by  Sienna,  noted  for  the 
purity  of  its  air  and  of  its  language,  the  cross  surmounting  the 
dome  of  St.  Peter's  church,  appearing  over  the  intervening  heights, 
warns  the  traveller  of  his  approach  to  Rome,  the  renowned  mistress, 
until  these  later  times,  of  the  Christian,  as  in  antient  times,  of  the 
heathen  world.  Old  Rome  occupied  the  summits  of  seven  low  and 
fiat  eminences:  that  on  which  the  celebrated  capitol  or  senate- 
house  stood  being  only  150  feet  above  the  Tiber.  These  heights 
have  long  been  abandoned,  and  the  preseut  city  is  chiefly  confined 
to  the  level  ground  by  the  river,  originally  appropriated  for  tlie 
military  exercises  of  the  Roman  youth,  and  thence  called  the  field 
of  Mars  f  Campus  Martius^J  together  with  a  long  narrow  space 
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on  tYie  opposite  i>r  W.  side  of  the  Tiber  in  the  vicinity. of  St 
Peter's  church.  Tbe'circuit  of  the  present  walU,  as  eiLteiidl^  au4 
repaired  by  the  emperor  Aarelian  about  the  y^ar  970,  is  ufiMxly 
13  English  miles;  but  the  town  now  fills  ouljr  about. t^dexthiod 
of  the  inclosed  space.  The  stupendous  amphitheatre  oi  Vespasian, 
erected,  it  is  said,  by:  the  nofortunate  Jewish  captiviKS, carried  V> 
*Ronie  after  the  utter  subversion  of  Jerusalem  in  the  year  BbUy-Jiine» 
and  in  which  multitudes  of  the  primitive  Cliristians  in.  combats  wit|i 
sava/^e  animals,  or  with  human  beings  still  more  atrocious,  sealed. 
tbeir  faith  with  their  blood ; — the  Pantheon,  «  circular  temple  of 
so  remote  antiquity  as  to  have  been  only  repaired  and  adornefl 
under  Augustus  Oiesar,  about  the  tiiiie  of  the  birth  of  pur  Sa,vi9i|f, 
end  still  used  as  a  church; — the  other  templesy  theatres,  trium-^. 
phal  arches,  historic  columns,  Egyptian  obelisks,  the  pyraosifi  ^f 
•Ccstlus,  the  only  one  out  of  Egypt,  the  public  foaths»  foontiMns; 
aqueducts,  bridges,  and  other  monumentsof  antiquity : — the  match- 
less fabric  of  1^.  Peter,  the  other  churches  and  the  palaces  of  ^ 
pope  and  the  nobles,  in  which^  until  lately  were  assiembled  the  mo^ 
valuable  specimens  of  antient  sculpture,  witll  (he  most  jpAasteriy 
productions  of  modem  times  in  every  branch  of  the  fine  arts  :^^ 
these,  which  barely  to  enumerate  would  require,  a  volume,,  am.  so^ 
of  the  attractions  presented  to  the  scholar,  the  antiquary,  and  the 
csonnoissenr,  in  Rome  and  its  immediate. eixvirons,  . St,  Peter's  is 
not  flicrelv  the  finest  church  in  Rome,  but -the  mo^  nu^gaifiGcqt 
structure  in  the  world.  Of  its  general  appearance  and  distribuUpo 
a  good  idea  may  be  formed  from  visiting  St,  Padl'srin  London :  b^t 
spacious  as  is  St.  Paul's,  it  would  nearly  sit  ieagtiwivays  inth^croa^ 
aisle  of  St.  Peter's,  which  wants  but  a  little;  of  5aO  feet, the  vthole 
length  of  St.  Paul's ;  while  the  length  of  St.  Petf  r's  .exc^ds  700 
feet.  The  following  is  a  comparative  list  of  tlie  height  of  smne  4^f 
the  most  elevated  buildings' in  >the  wotld,  ab<We  the  ground; 

■   Bug.  fe^i 

The  summit  of  the  greatest  pyraaud  of  Egypt  496 . 

The  spire  of  the  cathedral  of  Strasburg  in  France  4^7,.  . 

Tlie  cross  of  St.  Peter's  at  Rome  435 . ; 

Ditto  of  the  Invalid-hospital  in  Paris  346 .  , 

Ditto  of  St.  Paul's  at  London  340 . 

The  towers  of  the  cathedral  of  Paris  218 . 

The  population  of  Rome  is  estimated  at  160,000.  Naples  ii, 
after  Paris  and  Lmidoa,  the  most  populous  town  in  Europe  (Con^ 
slantinople  here  net  considered)  containing  above  350,000  people; 
It  is  delightfully  situated  on  the  steep  slope  and  (doi^g  the  foot  of  a 
range  of  richly  cultivated  hills,  and  oa  th«  shore  from  a  noble  baj 
from  12  to  15  miles  ia  breadth,  inclosed  by  liiils  and  islands.  {The 
streets  being  in  general  narro^v  and  ateep^  the  interior  of  the  towri 
does  m^  corresnond  to  the  beaaty  of  the  exterior.  The  mole  is 
tvisll  constructed  for  the  accomiDodation  and  shelter  cif  pierchant 
-sldps.  The  enrvirMis  of  Naples  are  highly  interesting,:  tJie  grond 
Volcano  of  Vesuvhis  rising  to  the  height  of  4000  feet  out  of  tjia 
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witer,  and  extending  by  its  roots  quite  to  the  town ;  the  restige* 
of  P&mpey  and  HercuUmmm^  cities  buried  many  years  ago  by  the 
substances  thr6wn  out  by  Vesuvius ;  the  volcanic  ground  on  the 
W.  of  the  town,  presenting  various  mouths  still  discharging  sul- 
phureous steams  and  heated  water ;  the  remains  of  Roman  towns, 
temples,  polaoes,  &c.  in  the  same  quarter ;  the  inexhaustible  fer* 
tility  of  the  surrounding  country: — such  are  a  few  of  the  ob|ecta 
of  instruction  and  curiosity,  in  addition-  to  the  monuments  of  .mo- 
dem art,  and  the  antiquities  drawn  from  the  antient  towns  over- 
whelmed by  the  fire  of  the  mountain,  with  which  Naples  furnishe*^ 
the  intelligent  traveller.  Although  Naples  lie  in  a  very  warm 
climate,  yet  the  air  is  .greatly  refreshed  by  the  sea-breeze  which, 
blows  on  shore  through  the  day,  so  that  the  atmosphere  is  very 
healthy. 

ItoHan  Ifiands.  These  are  chiefly  Corsica,  Sdrdhuoj  and  Sicily^ 
Corsica  after  a  vigorous  struggle  with  the  armies  of  France,  in  aid 
of  the  Genoese,  who  laid  chum  to  the  sovereignty  of  the  isknd, 
was  at  last  subdued,  and  in  the  beginning  of  June  1769,  the  heroie 
Paoli  and  some  of  his  fellow  patriots  abandoned  the  country.  Oa 
the  16th  of  Auffust  following,^  was  bom  in  Corsica,  under  the 
French .  flag,  and  consequently  a  French  subject,  the  second  sob 
of  one  of  the  best  families  in  the  island,  Napoietm  Bmmaparie, 
whose  rise,  progress,  and  frill,  will  long  occupy  the  attention  of 
mankind.  The  iskind  is  of  an  oval  form  00  miles  long  and  40 
broad.  It  consists  chiefly  of  lofty  rueged  mountains  producing 
eora  and  wine,  with  quantities  of  iron,  Tead»  and  silver.  Corte,  in 
the  heart  of  the  country,  was  formertv  c<Misidered  the  seatnf 
government :  but  the  present  capital  is  mstia,  a  sea-port  on  the 
N.  E.  coast  The  inlmbitants  of  the  ishnd  are  reckoned  about 
167,000. 

Sardinia^  separated  from  the  S.  end  of  Corsica  by  a  strait  of 
only  a  few  miles  in  bveadth.  Its  extent  fit>m  N.  to  S.  is  140  miles^ 
and  the  general  breadth  00.  Many  of  the  mountains  are  covered 
with  snow  for  the  greater  part  of  the  year;  but  there. are  wide 
inftUeys  and  spacious  plains,  which  with  due  care  and  proper  cultiva- 
tion might.be  rendered  very  productive.  As  things  are  however, 
com,  wine,^il,  oranges,  lemons,  and  dates,  are  raised  in  considerable 
quantities.  Silver,  lead,  granite,  porphyry,  are  auK^g  the  natmral 
products,  and  the  fisheries  of  tunny,  sardinas,  ana  anchovies,  ' 
are  of  great' value.  Tlie  capital,  Cagliari,  possesses  a  good  harbour 
at  the  S.  end  of  the  island :  the  population  of  the  whole  is  com- 
puted to  be  450,000.  This  island  gives  a  title  to  an  Italian  sove-  ^ 
reign  whose  usual  residence  is  at  Turin  in  Piedmont,  in  the  N.  W. 
of  Lombardy.  The  present  king^has  been  lately  restored  to  hb 
domlhiotts  on  die  continent. 

Sicily,  an  island  of  antient  renown,  is  of  a  triangular  form,  the 
N.  side  being^i70  miles,  the  «.  aide  160,  and  the  £.  side  130,  It 
is  separated  from  the  south  end  of  Italy  by  the  strait  of  Messina, 
only  a  mile  and  a  half  over  in  the  narvowest  part.  This  island 
from' its  position  in  the  midst  of  the  l^iterranean,  ftmi  the  na- 
tural productions^  of  a  genial  climate  and  a  fruitftd  siti^  magbC 


iM^t  as  in  days  of  yore,  be  tfie  storehouse  of  surroimding  dis- 
tricts :  and  it  is  to  be  hoped  tbat  tlie  ameliorations  lately  iatro* 
duc^  into  the  administrations,  chiefly  through  the  influence  of 
Britain,  will  gradually  restore  this  raluable  island  to  the  rank  it 
deserves  to  bold  among  states.    The  population  has  been  estiniated 
at  about  a  million.    The  capital,  Palermo^  a  handsome  port  on  the 
N.  contains  lOO-^OOO  people :  the  other  towns,  once  so  celebrated 
in  history,  Messina,  Syracuse,  Agrigentum,  &c*  are  now  greatfy 
decayed.    The  roost  remarkable  feature  of  Sicily  is  the  formidable 
Tolcano,  called  by  us  from  its  antient  name.  Mount  Etna,  but  in 
the  country  Monte  Gibello.  .  This  mountain  situated  in  the  £• 
part  of  the  island,  rises  to  the  height  of  10,954  English  feet,  or 
abore  2  miles  perpendicularly  above  the  sea;  and  the  circumfer* 
ence  of  its  roots  extends  above  80  miles.    On  the  S.  W.  slope  lies 
Brontej  the  estate  and  duchy  conferred  by  the  king  of  the  two 
Sicilies  on  our  Neisan.    The  coincidence  of  the  name  and  the 
situation  of  this  phice,  with  the  chaimcter  and  the  life  of  the  herp 
on  whom  it  was  bestowed,  is  striking.    Bronte  stands  on  an  emi* 
nence,  round  which  the  lava  (the  liquihed  substances)  of  Etna  have 
often  carried  their  destructive  course,  while  the  ashes  and  the 
thunder  of  the  mountain  passed  harmless  ovef  the  heads  of  tha 
inhabitants.    Now  it  so  happens  that  Bnmte  preserves  entirely 
the  name  for  ihmder  in  the  language  of  the  Qreeks»  once  the 
inhabitants  of  that  quarter  of  Sioily.    The  lower  slopes  of  Etna 
are  fertile,  wall  cultivated,  and  populous;  the  middle  region  ia 
clothed  with  forest;  and  the  summit  is  covered  with  perpetual 
snow,  in  the  midst  of  which  is  the  great  craier  or  mouth  con- 
tinually  throwing  up  thick  clouds  of  smoke,  visible  many  kaguet 
off  at  sea. 

The  sugar-cane  is  of  great  antiquity  in  Sicily;  and  the  fountain 
of  the  nymph  Cyane,  near  Syracuse,  renowned  in  antient  iable 
for  her  efforts  to  rescue  Proserpine  from  the  hands  of  Pluto,  who, 
through  an  aperture  where  that  spring  rose,  carried  down  bis 
prise  to  the  regions  'below ; — ^this  fountain  still  produces  in  abun« 
dance  the  p^qn^rus,  a  reed  supposed  to  belong  to  Egypt  alone^ 
and  fumishuijf;  at  once  the  materials  and  the  name  to  paper. 

iUaiia,  antientlv  MeHia,  and ' celebrated  for  the  shipwreck  of* 
St.  Paul,  as  recorded  in  the  end  of  the  27th  chapter  of  the  Avt\ 
the  scene  being  to  this  day  pointed  out  b^*  the  inhabitants,  lie^ 
about  60  miles  S.  from  Sidlv,  The  iskind  is  in  length  80  miles, 
and  in  breadth  12 :  the  whole  being  one  mass  of  white  stoiie  covered 
very  thhily  with  vegetative  soil:  but  from  the  copious  dews  and 
vapours  fitom  the  surrounding  sea,  and  the  moisture  being  retained 
by  the  rock,  the  crops  of  grain,  cotton,  oranges,  and  ouer  fruits^ 
are  very  abundant :  snch  however,  is  the  ordinary  oopalatioi  of  tiia 
bland,  that  the  com  raised  scarcely  serves  for  half  th^  year.  The 
cotton  plant  is  sown  in  May  and  June,  and  reaped  iii  October  aiwj| 
November.  The  Maltese  oranges  ait  preferred  t%  those  of  |my 
other  country  of  Europe.  The  body  of  the  isUnd  is  considenbly 
raised  above  the  sea,  and  surraunded  by  precipices  rendering  ita . 
approach,  excepting  in  a  few  phces,  weV  secinred,  scarcely  pr^^ 
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lieaMe.  TIte  priDci})al  barbovr  19  tbat  of  the  cepitai  Valetftt»  •• 
caHf9d  ki  memorv  of  the  Gmnd  master  of  the  knights  of  Malta» 
ifbo'  tfiuispbaiitly  defcwied^  the  island  against  a  very  pawerM 
attack  made  by  the  Turks  in  150S.  This  is  a  very  handsome  town, 
sltnale^d  on  an  deivated  |K)int  of  land  separating  and  powerfully  , 
pitoteeting  tlie  deep  inlets  of  the  sea  on  each  side,  forming  the 
Uarbovn  Malta  ia  said  to  contain  00,000  inhabitants,  independ* 
eotly  otf  Goto  atid  the  intervening  Cumino,  much  smaller  islands 
near  its  W.  enid.  By  the  late  peace  on  the  continent,  the  possession 
0i'  Malta' has  been  confirmed  to  Malta. 

The  most  antient  possessors^  of  Malta,  of  whotai  we  have  any 
aM^coant^,  were  the  Carthaginians,  or  the  Phcenician  colonists  of 
the  neighboiiring  coasf  of  Africa;  and  from  tliem  the  antient 
Potiio  laiigaage  has  been  preserved,  although  with  considen^ile 
intermixture  of  the  Arabmn,  Norman,  and  Italian  language^  to 
iht  ptieaeut  day.  Tlie  order  of  warriors,  instituted  in  the  b^inning 
oi'  tfie  12th  century,  for  the  defence  of  Ivrnsalem  against-  tSe  Ma* 
hommetads,  were  in  the  progress  of  time^  compelled  to  retire  from  the 
BolyLland  to  the  ishiDO  of  Rhodes,  on  ttie  ooasi  of  Lesser  Asia. 
There  they  remained  till  the  end  of  1522^  when,  afler  a  nemontble 
mktaace  against  the  Turkish  annst  they  withdrew  to  Italy,  and 
in  1680,  were  by  the  emperor  Charks  V.  of  Germiaiy,  e»* 
tablished'  in  Malta,  for  the  purpose  of  defending  U^e  dfipiiniaBs 
<yf  the  Christitti  powers  against  the  Mahometans.  Thus  the  knighti 
of*  St.  John  of  Jerusalem,  fl-om  knighu  of  Rhodes  bcoame  kmghts 
df  Malta,  By  the  mvasion  of  the  French  iq  the  late  war,  the 
knighis  were  driven  from  their  post;  and,  in  the  course  of.cveata, 
by  raeasiiffes  on  the  prcmriety  of  which  various  judjjincntf  have 
been  pronounced,  Malta  fell  into  our  hands. 

XIIL      TUBKET. 

Frctai  the  eastern  shores  of  the  Caspian  sefi  or  rather  lake,  in 
the  cenfre  of  Asia,  proceeded  the  Turrmmatu,  a  rude  but  warlike 
race  of  laea  who  spreading  Uiemselvea  to  the  westward,  at  test 
passed  over  into  Europe,  and  in  145d,  the  Turkish  emperor  Ma* 
bomet  Hi  becanfe  master  of  Constantinople  the  capital,  and 
of  the  greater  portion  of*  the  Greek  empire.  Turkey  in  Eurape* 
is  reokonct!  to  contain  150,000  square  milas:  but  the  popolatioii 
of  0  ^  7  hrfHions  is  very  inadequate  to  a  ponntr^  of  such  extent 
aiM^nlttttral  advantages.  Constantinople  the  capital  was  founded, 
or  rather  enlarged,  by  Constantine  the  Great,  the  Roman  ea^Mrovv 
in  ibe  beginning  of  the  4th  century,  on  and- around  the  site  of  the 
antient  'Byrenthim,  The  town  is  properly  confined  to  a  point  of 
land  Washed' by  the  Propontis  or  sea- of  IMhinnora;  on  thie  8.  and  a 
long  narrow  arm  ^f  the  sea^  forming  ther  harbour,  on  the  £•;  on 
the  opposite  side  pf  which  lif^  tbeextemiv^  euburbs'of  Pera  and 
GlMita;  where  the  Europeans  eliiefly  reside^  In  front  oi  the  city 
passes  the  Bospkorui,  prchiBinnel  through  which  ruw  westward. the 
vraters  from  the  Btack  sea,-  for  the  Mediterranean,  on-  the  S.  bank 
of-'wiuch  in  Asia  stands  tho  suburb  of  Scutari.    For  bcairty  aad 
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ciHiveuicn^  of  skustioii  &w  tpwna  etn  compete  with  Cmnstaiiti*' 
Qople :  but  the  ilUberal  spirit  of  the  Mahometan  religioo,  and  tke 
despotic  nature  of  the  gQyenasKoiy  htcve  rendered  th^  advantages 
of  little  avail.    The  seraglio,  or  palace  of  the  emperor,  is  an  ex* 
tensive  mass  of  irregular  buildings  ajKl  gardens,  finely  seated  on 
the  advanced  point  of  the  city.    The  streets  being  in  general  nar- 
row, and  the  houses  of  timber,  the  city  presents  few  objectn  of 
curiosity  except  the  Mahometan  temples  or  mosques,  (or  rather  ar 
the  word  ought  tx)  be  pronounced  moskeesj  some  of  which  were 
pfiginally  Christian  churches,  particularly  that  of  Santa  Sophia, 
erected,  by  the  Greek  emperor  Justinian  1300    years  ago^    The> 
nhabituHfr  of  the  whole  town  ace  computed  to  be  better  tfaan^ 
lialf  a  million.  The  other  toivns  in  Buropean  Turkey,  even  Atliens, 
and  Corintli^and  Sparta,  the  ornaments  of  antient  Greece^  LaiMa, 
mad  Pelia,  and  TbessakMiica  dtetinguished  under  the  dominiaa  ot* 
Philip  and  Alexander  the  Great  i»f  Maoeden,  are  now  but  the' 
shades  of  their  ahticotgreatnessv    Seated  between  the  Medtterra- 
nean,  the  gu^h  of  Venioe^  the.  sen  of  Marmon,  the  Bladk  sea,  and- 
the  mighty  Danube,  the  Turkish  daminicMis  in  Europe  ought  tb  be, 
but  they  certainly  are  uot,  the  seat  of  industry,  prosperity^  and* 
happiness.    The  reUgion  of  the  state  is  that  cf  Mahomet,  bufe 
Christianity,  according  to  the  systems  of  the  Greek  church  is  -pub* 
licly  exercised  in  Greece,  and  in  other  quarters  of  the  cowtty. 
The  Greeks  also  retain  the  use  of  their  original  matchless  Im- 
guage,  the  language  of  Homer  and-  of  Xeaophon,  the  langoage  in 
wUoh  have  eome  down  to  us  the  sacred  scriptures  of  die  jNem 
Testament,  and  the  Septangint  versbu  of  the  OM  Testament* 
This  admirable  tongue  is  now  however  greatly  debased  by  a  max 
ture  of  terms  aodeiqpressions,  from  the  intercourse  or  dominion  of 
foreign  natioaa. 

^aSI  A. 

From  a  desire  to  lay  before  the  reader  a  competent  notion  of  the 
SuropeKn  states,  that  portion  of  the  world  with  whid>  be  is  the 
most  eeonected,  by  the  ties  of  religion,  policy,  commerte,  and^ 
history,  the  descriptions,  and  details  have  been  of  necessity  drawtf 
ioto  considerable  length.  In  noticing  the  three  remaining  quartern 
of  our  globe,  however,  simikr  enlargement  is  not  required :  tbe» 
remarks  on  these  parts  will  therefore  be  proportionably  concise. 

The  grand  portion  of  the  old  continentand  the  eariiest  peopled* 
called  Asia,  between  the  meridian  of  the  £.  coast  of  the  Arehu 
peloffo  in  £.  long.  20^  and  that  of  £ast  cape,  within  30  or  40  miles' 
of  the  N.  W.  parts  of  Nvnrth  America,  £.  long.  1&0<>,  that  is,  W. 
loag.  170^.  The  most  advanced  point  on  the  ^Northern  or  Frozen' 
oeean>  lies  in  fait.  77^,  andthcmost  southern  point  of  Malacca  is* 
in  lat.  2^.  Asia  must  therefore  include  countries  of  all  olunates, 
and  productive  of  every  variety  of  animals,  vegetables,  and  mi- 
nentls> 

Rngsiam  ewipire  m  Adm,    This  prodigious  tract  of  country,  com* 
pKibending  Siberia  aiifl  a  p^rt  of  Tactary,  takes  up  the  whole 
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Borthern  portion  of  Asia.  It  is  watered  by  the  Oby,  tlie  Yenesei^ 
the  Leoa,  the  Amoor,  and  other  mighty  streams ;  its  chief  pro- 
ducts are  timber,  furs,  and  cattle,  with  salt,  iron,  copper,  silver^ 
and  some  gold. 

Turkey  in  Aula,  consists  principally  of  the  celebrated  peninsula, 
called  for  distinction's  sake  Asia  Minor,  between  the  Black  sea, 
the  Archipelago,  and  the  Mediterranean.  In  former  times  this  fine 
country  was  thickly  planted  with  great  and  flourishing  cities.  TVoy 
and  Ephesus  have  long  ago  disappeared :  but  Smyrna  still  main- 
tains a  numerous  population  as  a  much  frequented  port.  JenuaJem, 
once  so  justly  venerable  en  many  accounts,  is  still  a  considerable 
town,  held  in .  almost  equal  respect  by  Jews,  Mahometans,  and 
Christians.  The  site  of  the  iamous  temple  is  now  occupied  by  a 
mosque :  and  within  the  inclosure  of  the  church  of  the  Holy  sepulchre 
are  pointed  out  various  spots,  noted  as  the  scenes  of  occurrenees 
connected  with  the  death,  burial,  and  resurrection  of  our  Lord. 

Ckma,  a  very  singular  country  on  the  £.  coast  of  Asia,  is  of  a 
square  form  1.650  English  miles  from  N.  to  S.  and  1450  from  W.  to 
£• :  but  in  these  limits  are  not  com]|!»rehended  sundry  wide  regions 
on  the  N.  and  W.  either  thinly  inhabited,  or  entirely  desert.  The 
population  of  this  vast  empire  has  been  by  the  Chinese  themselves 
carried  to  above  900  millions :  by  some  European  travellers  the 
number  is  reduced  to  200 :  but  however  this  may  be,  it  is  unques- 
tionable that  the  whole  counti^  seems  to  swarm  with  people,  and 
the  number,  extent,  and  popularity  of  the  cities,  towns,  -and 
villages,  is  without  a  parallel  on  the  globe,  unless  Holland  hfi  con- 
sidered as  an  exception.  Pekin,  the  present  capital,  situated  close 
Ho  the  northern  frontier,  is  a  vast  square  town,  reckoned  to  contain 
2  laillions  of  souls,  or  twice  as  many  as  London.  Nankin,  the 
antient  capital,  which  gives  name  to  the  well  known  cotton  stuff 
^ brought  from  China,  is  surrounded  by  walls  17.  English  miles  in 
circumference.  Canton  situated  on  the  E.  bank  of  avgreat  navigable 
river,  in  the  S^of  the  empire,  is  the  only  port  in  China  to  which 
Europeans  are  permitted  to  traffic.  The  greats  part  of  the  country 
being  an  open  plain,  internal  communication  by-  rivers  and  canals 
is  carried  to  a  great  extent.  The  tearshrub,  the  porcalaio,  and 
the  silks  of  China,  are  sufficiently  known  in  our  «quarter  jOf  the 
world.  Among  the  singularities  of  the  country  is  the  ffreat  wall, 
carried  over  hill  and  ^^,  along  the  N.  and  W.  frontier,  for  an 
extent  of  1500  miles ;  being  in  many  places  16  feet  thick,  and  25 
high :  it  is  believed  to  have  been  constructed  about  000  years  a^o, 
to  keep  off  the  incursions  of  the  Tartars.  The  prevailing  religion 
of  China  is  paganism  jn  different  forms ;  and  the  language  diners 
from  every  other  in  this  respect,  that  the  original  words  (in  num- 
ber about  1200,  of  which  326  are  nouns)  contain  but  one  syUable  z 
but  by  their  combinations,  and  .by  the  vaiious  modes  of  pronouncing 
them,  a  very  copious  language  is  produced. 

IwHa  or  Hmdoostan.  This  most  important  part  Of  Asia  lies  on 
the  S.  W.  of  China,  consisting  chiefly  of  s^-  triangular  peninsula, 
bounded  <(n  %he-  E.  and  W.  by  the  sea,  and  on  the  N.  by  ranges 
of'  loAy  mouiitains,  from  which  spring  the  great  rivers  Indus  and 
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Ganges.  In  tiiis  Tat t  region,  the  climate,  although  various,  is  warm^ 
The  hot  or  drv  season  begins  in  March,  and  lasts  till  Juoe»  when 
the  rains  cominence  and  continue  till  September :  the  remainder 
or  the  year  is  senerally  pleasant.  These  periodical  rains  deluge 
the  country,  and  cause  the  rivers  to  spread  over  the  adjoining 
lands,  llie  £ice  of  India  is  in  general  plain ;  the  elevated  range 
on  the  W.  side  called  the  Ghauts,  not  exeeeding  3000  feet  in  height. 
The  capital  of  the  British  empire  in  India  is  (Jalcutta,  a  kirge  and 
popubus  place,  supposed  to  contain  more  than  a  million  of  in- 
labitants  of  all  sorts,  on  the  E.  bank  of  the  W.  branch  of  the 
Ganges,  about  AOO  miles  up  from  the  sea :  the  largest  vessels  how- 
ever, on  account  of  the  shifting  banks  of  mud  and  sand  in  the 
river,  remain  lower  down. 

Persia.  Adjoining  to  India  on  the  W.%  lies  a  great  country^ 
comprehended  by  us  under  this  general  name,  in  manv  parts 
fertile  in  useful  products,  but  much  intersected  by  broaa  tracts 
of  sandy  desert  The  capital,  Ispahan,  in  the  heart  of  the  country, 
contains  half  a  million^  of  people.  The  Persians  profess  the 
Mahometan  religion,  and'  their  language  has  long  been  celebrated 
ibr  its  beauty  and  expression.  The  horses  are  less  swift,  but  more 
ekgant  than  the  Arabian ;  and  the  dromedary,  or  camel  with  one 
bunch,  is  very  common.  On  the  W.  frontier  towards  the  rivers 
Tigris  and  Euphrates,  the  lion  seems  to  have  fixed  his  abode,  as 
also  the  leopard  and  panther;  the  latter  frequently  trained  up 
when  young,  for  hunting  other  anin^ds.  In  the  gulf  on  the  S.  of 
Persia,  is  a  &mous  pearl  fishery. 

much  more  spoken  of  than  known,  is  a  peninsula  con- 
on  the  W.  by  the  Red  sea,  on  the  S.  E.  by  the  Indian  ocean, 
and  on  the  N.  £.  by  the  gulph  of  Persia :  it  may  be  1800  miles 
long,  by  800  broa<(,  but  excepting  along  the  coasts,  particularly 
in  Uie.S.  the  whole  consists  of  desert  sands,  destitute  of  water, 
and  inhabited  by  only  a  few  wandering  tribes.  Arabia  produces 
very  spirited  horses,  and  the  true  camel,  (with  two  bunches  on  the 
back,)  aptly  styled  the  ship  of  the  desert,  from  his  power  of  en- 
during hunger,  and  particularly  thirst,  so  as  to  be  able  to  transport 
over  the  desert  the  traveller  and  bis  merchandise.  Arabia  was  in 
antient  times  «ioted  for  its  fragrant  incense  and  groves :  but  these 
were  brought  thither  from  India  and  Africa.  It  however,  produces 
the  finest  coffee-tree,  hence  called  Mocca  coffee,  as  being  chiefly 
shijpped  off  from  that  port,  near  the  mouth  of  the  Red  sea.  The 
conee-tree  delights  in  hills  and  mountains,  inhere  its  roots  are  dry,* 
and  the  tree  itself  watered  with  gentle  showers :  it  rises  to  the 
height  of  16  or  18  feet,  but  when  planted,  as  in  the  W.  Indies, 
it  is  kept  much  lower,  for  the  conveniency  of  gathering  the  fVuit. 
The  flowers  grow  in  clustera  at  the  root  of  the  leaves,  of  a  pure 
white  colour,  and  very  grateful  odour.  Thefruit,  the  only  useful 
part  resembles  a  cherry.  When  it  comes  to  a  deep  red  it  is  ready 
ibr  the  mill,,  where  it  is  passed  between  rollers  where  it  is  stripped 
of  the  outer  skin,  and  divided  into  two  parts  or  beans  as  they  are 
called,  from  their  figure.  Then  bemg  sifted  from^the  skin,  the 
iruit  is  put  into  water  and  washed.    When  dried,  it  is  leady  fsr 


392  VOUNG    MAN*8    SEST    COMFANIOX. 

the  B«coiid  or  peeling  mill,  wh«n  the  thin  Am  adfaerinf  to  t&e 
fruit,  is  rubbed  off;  and  the  berries  being  properly  winnowed  and 
cleaned,  are  fit  for  sale.     Different  nations  excel  in  the  prepnration 
of  different  articles  of  human  sustenance.    Thus,  in  this  conntry, 
vnt  understand  the  art  of  making  tea.    In  Spain  and  Italy,  choco- 
late is  generally  excellent:    hut  the  praise  of  making  coff^  in 
perfection  is  commonly  allowed  to  France.    In  great  ikmilies  the 
practice  is,  to  roast  only  as  much  at  a  time,  and  that  with,  the 
greatest  care,  as  will  be  wanted  for  a  day ;  Hm*  by  keepiBg  roasted 
coffee,  much  of  its  rich  fragrance  goes  off.     A  proper  quantity  of 
water  is  then  boiled,  and  the  ground  eoffee  put  into  it.    When  the 
infusion  has  again  just  boiled,  it  is  taken  off  the  fire  and  allowed 
to  settle,  when  the  pure  li(]uor  is  decanted  into  the  ooffee>pot, 
.  from  which  wlien  gently  heated,  it  is  served  out  in  cups.    On  the 
qualities  of  co£tee  medical  men  are  of  different  opinions:   it  is 
aJiowed  however,  to  be  of  a  very  grateful  and  composii^  nature, 
when  the  stomach  is  disordered,  and  takes  off  drowsiness.    The 
late  eminent  physician,  sir  John  Pringle,  found  a  cup   of  very 
strong  coffee,   taken  without  sugar  or  milk,  from  time  to  time,, 
during  the  fits,  of  great  service  in  abating  the  paroxysms  of  the 
periodic  asthma.    The  same  substance  is  in  constant  use  in  the 
unhealthy  marshes  of  Italy^  as  a  remedy  against  the  ague  or 
intermittent  fever.    The  most  remarkable  mountain  is  Sinai,  from 
which  Moses  promulgated  the  religious  and  political  system  of  the 
Israelites,  near  the  N.  end  of  the  Red  sea :  it  in  still  called  Gekel 
Mousa,  Moses'  mounti     Of  the  few  towns  in  Arabia,  Mecca  and 
Medina  are  the  chief;  the  foraier  the  birth-place  of  MahooKt,  30 
miles  from  the  Red  sea,  and  the  latter  the  place  of  his  sepulchre. 
To  this  town  tlie  impostor  fled  in  the  beginning  of  his  €^terpn0e, 
and  from  that  event,  called  by  the  Arabians  Hegiru,  or  the  night; 
the  Maliome'tans  of  all  countries  reckon  their  time,  ^e  1st  year 
corresponding  with  tlie  year  622  of  the  Cliristian  era. 

Anatic  islands.  These  are  very  numerous.  Ceylon,  near  to  the 
S.  point  of  India,  is  of  an  oval  8hape,^270  miles  from  N.  to  S.  ami 
150  in  the  middle  from  V-'.  to  E.  The  cjentre  of  the  island  is 
nonntainous,  and  still  possessed  by  native  princes ;  but  the  shores 
are  level,  and  now  in  our  occupation :  Colombo  on  tlie  8.  W.  is  the 
seat  of  government ;  but  Trincomalee  on  the  N.  £.  is  the  princi|)al 
harbour:  Jafnapatam  is  another  British  station  at  the  N.  end  of 
the  island,  to  the  S.  W.  of  which  is  the  fomons  tishery  of  tlie 
pearl  oyster ;  the  shells  being  brought  up  ilrom  a  great  depth  by 
natives  of  the  neighbourhood,  expert  divers,  who,  by  early  Labit« 
can  remain  a  considerable  time  at  the  bottom  of  toe  s^a.  The 
most  valuable  vegetable  production  of  Ceylon  ts  cinnamon.  It  is 
the  bark  of  a  species  of  bay-tree,  tlie  best  sort  belongs  to  the 
kiurus  cinH&mamum^  the  inferior  or  spurious  sort,  to  the  hurut 
cassia.  The  true  cinnamon  has  a  large  root,  dividing  into  hranche$» 
but  without  smell  or  taste:  the  body  of  the  tree  ^rows  lo  tlie 
height  of  SO  or  {I0  feet,  and  is  covered,  as  well  as  the  branches, 
with  a  bark  'at  first  green,  but  afterwards  red.  The  leaf  is  k>nger 
and  broader  than  that  of  the  common  bay:  the  flowers  are  small 
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Mid  while,  in  boaches  at'tfie  end  0f  the  branches,  having  mmck 
the  ntnell  of  the  Kiy  of  the  valley.  The  frait  b  like  a  small  aco^nw 
M^at  we  call  ciimamon  is  the  under  bark  of  the  tree*  separated 
from  the  rough  outer  bark  in  the  spring,  when  the  top  is  abundant : 
it  is  cut  into  thin  sliees,  and  curls  up  bj  the  heat  of  the  son. 
The  best  bark  is  procured  from  trees  of  the  age  of  three  or  ftotf 

{ears.  To  be  good,  cinnamon  oujfht  to  be  of  a  fine  grain,  smooth^ 
dttle,  thin,  of  a  jellow  colour  tnelining  to  red^  fragrant,  aromatic^ 
aild  of  a  pungent  agreeable  taste :  the  long  slender  fHeces  ave 
most  esteemed.  Cassia  bark  on  the  contrary,  which  is  often  fnx^ 
dulently  mixed  with  cinnamon,- breaks  smooth,  and  not  in  splintera^ 
and  has  a  mucilaginoos  or  gummy  taste.  The  elephnnts  of  Ceylda 
are  the  largest  aiiimals  of  their  kind,  in  the  wood;  and  the  onea 
and  cows  are  small,  witbsa  bunch  on  the  showider.  They  are  not 
nncommofl  now  in  England,  where  we  very  improperly  call  theni 
bttfRdoes. 

The  other  great  islands,  of  Asia  are  Japan,  Borneo,  Celebes^ 
Java,  on  the  N.  W.  end  of  which  stands  Batavia,  a  large  but 
unhealthy  sea-port,  the  capital  of  all  the  Dutch  settlements  in  the 
East.  Slimatra,' where  we  have  a  settlement  at  Bencoolen,  from 
which  our  pepper  is  drawn :  being  the  produce  of  a  creeping  plaot 
reseflUblini  the  vine ;  the  white  pepper  is  obtained  by  stripping^ 
the  outer  hus^  from  the  ripe  seeds.  On  the  S.  £.  coast  of  Sumatra 
lies  Banca,  noted  ibr  its  tin  mines,  discovered  above  100  yeara 
ago.  Farther  to  the  eastward  lie  a  number  of  islands,  some  very 
small,  called  in  general  the  Molucca  or  Spice  isiands.  Among 
these  are  Banda^  &c,  very  small,  but  of  gre&t  value,  being  thi 
only  places  where  the  nutmeg  grows  to  periection.  The  notmes* 
tree  grows  to  the  sice  of  a  pear-tree,  with  leaves  like  the  bay ;  it 
bears  frnit  from  the  age  often  to  that  of  a  hundred  years.  When 
ripe  on  the  tree,  the  nutmeg  has  a  curious  and  beautiful  appear* 
ance :  it  is  of  the  si^^e  of  an  apricot,  and  nearly  of  the  same  cokMir, 
with  a  similar  mark  round  it.  When  perfectly  ripe,  the  riud  over 
the  mark  opens  and  discovers  the  mace,  of  a  deep  red,  growing 
over,  and  partly  covering,  the  thin  shell  containing  the  nutmegs 
which  is  black.  To  the  W.  of  the  Banda  isles  lies  Amboyna,  a  beau« 
tifidly  varied  island,  of  which  .ihe  great  treasure  is  the  ciove-ireej 
growing  to  the  height  of  40  or  dO  feet,  with  spreading  branches^ 
and  long  pointed  leaves,  in  proper  sheltered  situations,  the  tree 
will  produce  90  pounds  weight  of  fruit  every  year;  between 
November  and  February.  At  the  extremities  of  the  branches 
are  clusters  of  flowers,  at  first  white,  then  green,  a^d  lastly  reddish 
and  hard ;  in  this  state  the  flowers  are  called  by  us  elates,  and  by 
the  French  clous,  names  given  from  their  resemblance  to  a  short 
thick  iron  nail,  in  Latin  ciavus.  As  they  dry  they  become  of  a 
datrk  yellow,  and  when  gathered,  of  a  deep  brawn.  The  flowera 
left  on  the  tree  grow  to  the  thickness  of  an  inch,  and  then  drop** 
ping  ofl^,  produce  new  planta,  which,  in  eight  or  nine  years  begia 
to  bear  flowers.  To  secure -the  iiole  possession  of  this  precious 
fnoduce,  the  Dutch,  while  msf^ters  of  these  islands,  were  in  tha. 
practice  of  rooting  out  all  clove-trees,  but  what  grew  in  Amboyna: 
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and  eren  there  when  the  harvest  was  plentifiily  a  pant  of  tbfe  crop 
was  destroyed,  in  order  to  enhance  the  valne  and  price  of  what 
Iras  Deserved. 

Xew  Holland^  New  Stmih^Wales,  Boiamf»hay,.^c.  By  these 
several  names  we  understand  an  immense  tract  of  land  situated 
in  the  midst  of  the  great  southern  ocean,  nearer  to  the  Asiatic 
isles  than  to  any  other  land,  but  not  considered  as  belonging  to 
Asia.  This  country  altogether  lies  between  the  parallels  of  11* 
and  9&^  of  S.  latitude,  and  between  US'*  and  153''  of  £.  longitude. 
The  extent  therefore  from  N.  to  S.  is  nearly  2000  English  miles, 
and  that  from  W.  to  £.  nearly  3600.  Of  this  region,  as  large  as 
Mil  Europe,  little  but  the  eastern  parts  have  hitherto  been  explored, 
and  these  to  no  great  distance  within  the  land.  It  seems  to  be 
hilly  but  not  mountainous,  incumbered  with  forest  and  marsh. 
The  animals  in  general  partake  of  the  nature  of  the  opossum  or 
kangaroo.  The  fore  part  of  this  animal  is  slender,  and  the  legs 
abort ;  but  the  hind  part  is  thick,  and  the  legs  very  long,  serving 
to  carry  it  along  by  long  bounding  leaps,  with  considerable  speed. 
Under  the  belly  is  a  bag  or  pouch,  in  which  tha  young  are  suckled 
and  carried  aoout  by  the  dam.  The.  birds  have  in  eeneral  the 
pieculiarly  formed  beak  of  the  parrot  tribe.  The  black  swan, 
once  proverbially  rare,  is  no  stranger  in  this  part  of  the  world. 
B0t€my»hay^  so  named  from  the  variety  pf  uncommon  plants  there 
discovered,  is  an  inlet  on  the  £.  coast,  where  th^  British  first 
settled,  in  January  178B :  but  this  spot  turning  out  to  be  less 
convenient  than  had  been  supposed,  another  settlement  was  begun, 
twelve  miles  more  to  the  northward,  on  an  excellent  bay  and  bar* 
bour  called  Port  Jackson,  on  tlie  south  side  of  which  is  a  creek 
called  Sidney  Cove,  where  the  colonists  are  now  established.  The 
original  natives  of  this  remote  region  are  apparently  hut  few  in 
numbers ;  and  in  many  respects  but  little  superior  to  their  four* 
footed  comrades  of  tlie  forest.  About  1000  miles  £.  from  this 
country,  lies  the  small'  but  productive  settlement  of  Norfolk 
Island. 

Amidst  the  vast  ocean  extending  from  Asia  to  N.  America,  are 

the  Sandwich  isles,  now  rising  into  importance  by  the  enterprising 

genius  of  a  rude  native  chief.     In  one  of  these,  the  illustrious 

circumnavigator  Cook  came   to, his  end,  equally  untimely  and 

-andeserved. 

Africa. 

This  quarter  of  the  globe,  much  larger  tlian  £urope  but  muck 
smaller  than  Asia,  little  but  the  coast  is  known.  Surrounded  by 
ihe  Mediterranean  on  the  N.  the  Atlantic  ocean  on  the  W.  and  8. 
and  by  the  Indian  ocean  and  the  Red  sea  on  the  E,  it  is  connected 
with  tiie  continent  of  Asia,  only  by  the  isthmus  of  Suez,  between 
the  Red  sea  and  the  Mediterraneati,  only  about  70  miles  over. 
Situated  between  the  parallels  of  S?""  N.  lat.  and  3o^  S.  lat.  its 
extent  from  N.  to  S.  is  about  4000  English  miles ;  its  breadth 
from  W.  to  E.  where  greatest,  reaches  from  1ft®  W.  long,  to  43* 
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E.  long,  or  4SdO  miles.  The  soutli  portion  of  the  coutitnr 
contracts  rapidly  to  a  point  well  known  by  the  name  of  the  Cap& 
of  Good  Hope,  because,  when  the  Portuguese  in  their  exploratonr 
expedition  along  the  coast,  came  to  that  spot,  they  found  they 
could  turn  round  the  land,  and  then  conceived  good  hopes  of  ac- 
complishing their  projected  course  to  India.  This  happened  under 
the  command  of  the  reqowned  Vasco  de  Gama,  in  1407.  It  is 
customary  to  consider  the  point  called  the  Cape  of  Good  Hope, 
tis  the  most  southern  extremity  of  Africa:  this  however,  is  m 
mistake ;  for  the  cape  lies  in  S.  lat,  34<'  29',  but  about  100  miles 
to  the  E.  is  cape  Agulias,  or  the  Needles,  lying  at  least  30'  farther 
south. 

Egypt,  This  very  singular  country  is  the  first  entered  by  the 
traveller  ifrom  Asia  by  land.  To  have  some  notion  of  tliis  famous 
region,  we  must  conceive  a  long  narrow  level  valley,  in  general  of 
a  few  miles  in  breadth,  and  hemmed  in  on  both  sides  by  rugged 
Hdges  of  rock  and  mountain.  Down  the  middle  of  this  vallev^ 
flows  the  Nile,  rising  far  to  the  S.  in  the  heart  of  Africa,  which, 
swelled  hy  the  periodical  rains  falling  in  the  countries  where  it 
lias  its  springs,  spreads  over  its  banks,  and  lays^the  whole  valley 
under  water.  The  rise  of  the  water  is  perceptible  in  Egypt  iii 
May,  and  it  continues  to  increase  till  the  beginning  of  August, 
when  the  sur&ce  is  raised  16  cubits,  or  about  25  feet  above  its 
ordinary  leveL  When  tlie  waters  have  subsided,  com  is  sown  on 
the  ricn  mud  they  have  deposited ;  and  the  fertility  of  Egypt  in 
com,  formerly  proverbial,  is  at  this  day  still  prodigious,  notwith- 
standing every  discouragement  under  which  the  poor  hubbapdman 
can  labour,  from  a  government  of  the  very  worst  kind. 

The  Nile  flows  through  this  narrow  valley  until  it  has  passed 
the  pyramids,  and  the  capital  Cairo:  it  then  enters  a  country 
low  on  each  side,  and  there  divides  into  a  number  of  branches, 
spreading  out  like  a  fan,  by  which  its  waters  are  conveyed  to  the  Me* 
cfiteranean.    The  outward  branches  on  the  E.  and  W.  form  with 
the  sea  a  triangular  figure,  which  being  that  of  the  letter  D,  in  th6 
Greek  alphabet^  thus,  a  and  called  Delta ;  this  name  was  given 
to  the  intermediate  tract  of  land ;  £ind  has  since  been  applied  to 
similar  triangular  or  fan-shaped  tracts  of  oUier  rivers,  as  those 
at  the'  mouths  of  the  Indus,  the  Danube,  the  Rhone,  &c.    The 
months  of  the  Nile  were  formerly  reckoned  seven ;  but  now  two 
only  are  open  for  navigation  to  the  sea,  that  on  the  E.  by  Da* 
mietta,  and  that  on  the  W.  by  Rosetta.    That  it  never  rains  in 
Egypt  is  a  mistake;  for  in  the  Delta,  rains  ate  common:  and  even 
at  a  distance  from  the  sea,  copious  and  refreshing  dews  are  pro- 
duced for  vegetation  by  the  Nile.    The  capital  of  the  country  is 
Cairo,  in  the  country  called  AUKohira^  situated  a  mile  back  from 
the  E,  bank  of  the  Nile,  consists  of  narrow  irregular  stre«ts,  and 
is  supposed  to  contain  300,CX)0  people.    Alexandria^  a  sea-port  W. 
from  the  Rosetta  branch  pi  tlie  Nile,  occupies  but  a  sQiall  part  of 
the  site  of  the  famous  city  fouiided  by  Alexander  the  Great,  above 
900  years  before  Christ.  Out  before  the  town  lies  th«  island  of  Pha- 
ros^  now  joined  by  a  bridge  and  neck  of  i»and  to  the  continent  on 
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irhicb  stood  tke  celebrated  light-houf e,  one  of  tbe  wonders  of  tlie 
world.  Alexandria  will  lon^  be  remembered  by  Britons^  for  the 
fcene  of  their  splendid  achievements  at,  and  subsequent  to,  the 
death  of  the  lamented  Abercrombie,  who  there  fell  on  the  2lst  of 
March,  1801,  in  an  action  with  the  French,  who  had  wantonly  in- 
.iraded  the  country* 

A^y9*inia  adjoins  Egypt  ou  the  S.  towards  the  sources  of  the 
Kile,  a  vast  region  inhabited  by  a  rude  uncultivated  people,  whp 
nevertheles:}  profess  a  steady  adherence  to  the  Christian  religioo* 
The  capital  is  Gondar. 

Tripoli^  TuntSy  and  Algiers,  are  the  capitals,  of  three  districts 
alone  the  S.  coast  of  the  Mediterranean,  professing  the  Mahometaa 
religion,  speaking  dialects  of  the  Araoian  tongue,  and,  to  the 
disgrace  of  European  nations,  practising  with  impunity  the  most 
a,trocious  acts  of  piracy  upon  all  of  .them  that  tail  by  shameful 
concessions,  and  even  tribute,  to  purchase  an  exemption  from  the 
attacks  of  these  lawless  plunderers.  Of  th.ese  towns,  Tunis  and 
[Algiers  are  large  and  situated  in  fruitful  countries.  Tunis  is  hep 
'isides,  distinguished  as  in  some  respects  having  succeeded  te  the 
splendid  and  poweiful  commercial  state  of  Carthage :  of  this 
celebrated  city,  aqueducts,  cisterns,  and  othei^ vestiges  still  point 
out  the  position  upqn  the  coast,  at  no  great  distance  from  Tunis* 
'  Morocco,  or  more jproperly  Morocco,  is  an  extensive  Mahometan 
jempire  on  the  N.  W,  coast  of  Africa.  The  capital,  of  the  same 
name,  Fez,  Mequinez,  and  the  ports  of  Sallee,  and  Tangier,  are 
the  principal  places  in  the  country.  From  Morocco  we  originally 
xlrew  the  coloured  leather  known  by  that  name :  the  best  yellow  is 
prepared  In  the  city  of  Morocco,  and  the  best  red  at  Fez. 

Senegaiy  Goree^  Sierra  LeonCy  Guinea^  ^c.    Proceeding  S.  along 
ijhe  W.  coast  of  Africa,  we  come  to  the  great  rivers,  Senega),  and 
Gambia,  by  which,  intercourse  is  mamtained  with  the  negroes  in 
the  interior.    It  ih  perhaps  unnecessary  to  observe  that,  negro  is 
not  tlie  proper  name   of  any  people  or  individual.    The  wor4 
comes  from  the  Latin,  nuter,  black,  and  is  used  in  this  sense  by 
the  Portuguese,  Spaniards,  and  Italians.    On  this  account,  it  is 
employed  to  indicate  a  peculiar  race  of  the  native  Africans  who 
inhabit  the  interior  parts  to  the  N.  of  the  coast  of  Guinea  re« 
saarkable  for  the  flat  face,  woolly  hair,  and  black  complexion. 
Their  neighbours,  along  the  S.  coast  of  the  ]|ii^i(^rFaiiean»  ^of 
Arabian  descent,  and  called  in  general.  Moors,  from  ftfkuretania, 
^e  antient  name  of  a  part  of  their  country,  are  very  different  in 
complexion,  features,  and  dispositions;  much*  however,  of  the 
savage  barlmrity  of  the  Moors,  must  be  ascribed  to  the  unsocial  spirit 
of  the  religious  system  of  Mahomet.    Between  these  two  rivers  lies 
Goree,  a  small  British  island,  maintained  for  the  protection  of  our 
trade  upon  the  coast.     At  the  angle  where  the  land  bends  to  the 
E,  towards  the  coast  of  Guinea,  is  the  British  settlemeut  of  Sierra 
Leone,  so  called,  from  a  range  of  mountains  said  to  abound  in 
lions,  established  with  the  laudable  view  of  introducing  th^  arts  of 
civilized  life  among  the  unfortunate  natives,  for   centuries  past, 
until  lately^  barbarously  carried  off  to  labour  for  the  European 
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■aastefs  of  Amtrica,  lod  other  quarters  of  the  (j^bbe.    It  iril| 
e^er  be  a  memorial  of  the  grand  principles  of  j^8tlce,  huipaoiW» 
fund  sound  policy^  which  induced  the  British  naticHi  to  take  too 
lend  of  the  nations  of  the  Christian  world,  in  putting  a  final  cloot 
to  the  abominahk  traffic  of  our  fellow-creatures,*    Under  the  texwt^ 
Guinea,  we  include  a  tract  extending  from  W-  to  £.  abag  the 
poaat  for  600  miles,  divided  into  tl^  Qrain»  or  Windwardi^  tht 
I^ory,  and  the  Gold  coasts,  names  expressive  of  their  several  pro^ 
ducts.    In  former  times,  the  whole  was  known  as  the  Slave  coast  | 
but  that  article  of  merchandise  is  now  prohibited  by   Britain* 
From  the  £.  end  of  Guinea  the  land  runs  S.  to  the  Cape  of  Qood 
Hope,  on  which,  at  Be^in,  Congo,  Loango,  &c.  the  PortugMes# 
have  long  been  established :  but,  instead  of  improving  the  natives^ 
they  seem  rather  to  study  to  rival  them  in  many  of  |heir  least  com^ 
mendable  propensities.    Nor  have   tho  Portuguese  taken  muck 
pains  1o  communicate  to  the  world  what  they  have  learned  of  the 
interior  of  that  quarter  of  the  country.    The  town  of  the  Cape  ^ 
Good  Hope  is  situated' in  the  bottom  of  a  bay,  opening  to  the  N. 
W.  called  Table  Qay,  from  a  remarkable  flat-topped  mountain  iu 
the  ueighb<>urhood.    The  town  is  large  and  well  built  in  the  Putch 
nanner.    The  landinff-pJace  from  ships,  is  at  a  small  wooden  quay 
near  the  fortress,  whica,  with  another,  defends  the  habour.    The 
Dutch  territory,  when  it  fell  into  our  hands,  extended  600  miles 
from  W.'  to  £.  and  260  from  S.  to  N.    The  white  inhabitants  are 
reckoned  at  20,000.    On  the  S.  £.  of  the  town  lie  the  vineyardi 
producing    the    Cape,   or    Constantia  wine,  the  fruit  of  vinef 
originally  carried  over  from  Burgundy,  and   the   banks  of  the 
Rhone.    The  natives  of  the  country  have  been  often  described 
under  the  name  of  Hottentots,  a  term  intended  to  convey  a  no? 
tiott  of  their  language,  which  is  described  as  hardly  coming  withiii 
the  rank  of  the  articulate  sounds  of  human  beings.    That  part  of 
Africa  lying  along  the  Indian  ocean,  is  inhabited  by  different  tribes^ 
pf  whom  little  more  than  the  names  are  known.    The  vast  internal 
parts  have  never  been  visited  by  Europeans,  excepting  some  por« 
tion  of  the  banks  of  the  great  river  .Nicer,  which  flows  £.  across 
the  broadest  part  of  the  country,  and  is  supposed  to  be  lost  in 
some  internal  sea,  which,  like  the  Caspian  in  the  heart  of  Asia,  has 
no  visible  discharge  or  communication  with  the  external  ocean« 
The  travels  of  our  adventrous  countrymen  Browne,  the  unfortunata 
Mun^o  Park,  of  Horneman,  &c.  have  furnished  us  wiA  sundry 
▼ery  important  lights  on  several  parts  of  North  Africa ;  while  thoso 
of  Barrow,  Paterson,  Sparman,  Vaillant,  and  lately  of  Campbell^ 
have  made  us  well  acquainted  with  the  country  round  the  capo 
of  G(fod  Hope. 

Jlfrican  islands.  Of  these,  the  principal  is  Madagascar,  900 
miles  long  by  200,  off  the  £.  coast  of  Africa ;  the  isles  of  Franca  • 
and  Bourbon,  still  farther  off,  may  also  be  regarded  as  belonging 
to  the  same  quarter  of  the  globe.  To  the  same  quarter  belongs 
St.  Helena,  lying  in  S.  lat.  IG*'  65',  and  W.  long.  6»  40',  about  1400 
English  miles  W.  from  the  coast  of  Africa.  The  greatest  extent 
of  the  i»bind  is  8.  miles;  the  sur|acci  of  the  island  is  very  unevent 
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end  fxhibtU  niaoy  proofs  of  its  volcanic  otigio.  It  \%  fold  out  lit 
woods,  gardens,  and  pastures.  James^  town  is  situated  in  the  eu- 
ttance  of  a  deep  valley  opening  on  the  sea,^  affording  the  only 
practicable  landing-place  on  the  isl  nd.  For  every  where  else,  the 
fiHores  are  lofty  and  precipitous,  and  the  sea  very  aeep. 

The  islands  of  Copt  Verd^  the  Cmaries,  and  Madeira,  lie  off 
Iht  N.  W.  part  of  Africa :  the  Canaries  are  supposed  to  have  been 
known  to  the  antients,  under  the  names  of  the  Hesperides,  asd  the 
Fortunate  islands.  Of  these,  Teneriffe  is  remarkable  for  its  vol- 
canic  peak,  soaring  out  of  the  waters  to  the  height  of  15^400  feet. 
i>r  according  to  other  measurements,  of  11,600  feet.  These 
islands  as  well  as  their  northern  neighbours,  Madeira,  ^c.  are 
celebrated  for  the  quality  of  their  wines.    Madeira  belongs  t* 

Portugal;  but  the  Canaries,  to  Spain. 

i'  ' 

Amsrica. 

The  discovery  of  this  important  quarter  of  our  globe,  is  due  to  the 
genius  and  heroism  of  Christopher  Coion^  better  Imown  by  his  latin- 
wed  name,  Colnmbus.     He  is  believed  to  have  been  a  native  of 
Ferrara  in  Italy ;  but  having  been  in  the  service  of  Genoa,  he  is 
commonly  called  a  Genoese.    According  to  the  general  opinion  of 
geographers  in  his  time,  Asia  was  extended  round  eastward,  far  be- 
yond its  proper  limits,  so  as  to  be  brought  within  no  great  distance 
of  the  western  coasts  of  Europe  and  AfricH.  This  notion,  united  to  a 
number  of  detached  considerations  and  remarks,  on  tlie  state  of  the 
western  ocean,  as  indicative  of  the  presence  of  land,  led  Colon 
to  imagine,  that  by  steering  a  course  due  W.  from  tlie  mouth  of 
the  Mediterranean,  he  might  open  up  a  speedy  communication  with 
the  E.  parts  of  Asia,  and  particukiriy  with  India,  from  whence 
vast  treasures  had  been  brought  by  the  Red  sea,  or  over  land,  to 
Europe.    Submitting  ineffectually  his  ideas  and  projects  to  the 
Genoese,  to  France,  to  England,  and  to  Portugal,  he  at  last  engaged 
with  Spain,  where  he  was  furnished  with  a  few  ships  and  com* 
panions,  in  his  singular  enterprise.     Sailing  from  Cadiz  on  the  3rd 
of  August,  1492,  and  holding  a  course  in  general  west,  at  last, 
after   numberless    obstacles    from    the    mutinous    spirit   of   his 
men,  he,  on  the  evening  of  the  12th  of  the  following  October, 
discovered  Guanahani,  now  called  Cat. island,  one  of  the  Bahama 
groupe,  in  N.  lat.  24«.     In  the  year  1409,  after  Colon's  return  to 
Europe,  from  a  second  expedition  to  the  new  world,  one  of  his 
officers,  an  Italian  of  Florence,  by  name  America  Vespucci,  was 
entrusted  with  a  fresh  voyage  to  the  same  quarter.    Publishing 
npon  his  return,  an  account  of  the  new  country  and  of  his  discove^i* 
Hes,  by  a  strange  caprice  of  fortune,  the  honour  of  giving  a  q^ie 
to  the  4th  quarter  of  our  globe,  was  bestowed  on  Auierieo,  and 
not  on  Christopher  Colon,  who  alone  had  the  slightest  claim  to  such 
a  memorial  of  his  merit.    America  is  therefore,,  now  the  name  of 
the  gieat  western  continent ;  but,  our  antient  countrymea  in  the 
»orlhern  portion,  have  in  some  measure  indemnified  tlie  niemui^ 
of  Colon,,  by  giving  the  name  of  Coiumbia,  to  one  of  their  newly- 


formed  states,  that  in  which  the  capital  of  the  whole  uiuod,  the 
city  of  Waskingtan,  is  situated.  ^     .  ' 

America  consists  of  two  great  peni&sulas,  the  N.  and  the  S. ; 
united  together  in  the  middle  by  the  mountainous  isthmus  of  Pa* 
oama,  not  aboTe  SO  miles  broad,  between  sea  and  sea.  Thia 
isthmus  lies  in  N.  lat.  9^,  from  which  North  America  extends  to. 
the  uo&nown  regions  towards  the  N.  pole.  South  America,  on  the 
otfier  hand,  extends  S.  beyond  the  equinoctial  to  cap^  Horn,  ia 
S.  lat.  55^  58'.  Proceeding  northwards,  from  the  isthmus  we  come 
to  the  great  Spanish  dominions,  called  in  general,  Maxico.  Oa 
the  N.  £.  coast  is  the  peninsula  of  Yuattan^  noted  for  its  logwood». 
mahogany,  &c.  Mexico  proper  contains  many  lofty  mountains^ 
some  of  them  now  bumiag,  and  produces  abundance  of  corn,  f^at* 
tie,  cotton,  sugar,  indigo,  tobacco,  and  wine.  Gold  is  also  plen* 
tifal ;  but  silver  is  the  chief  mitieral  product.  The  richne^  of 
these  mines  may  be  estimated  from  the  fact,  that  the  portions  set 
apart  to  be  the  property  of  the  crown,  which  is  one-fifth  of  die 
whole^  commonly  produces  two  millions  sterBng,  after  all  the  de*^ 
folcatioBs  which  we  may,  without  any  breach  of  charity,  suppose 
to  take  place  in  its  management.  The  silver  is  usually  transmitted 
to  Old  Spain  in  dollars  (the  coin  which  the  Spaniards  call  un  peza 
duroj  from  the  port  of  Vera  Cruz. 

The  incomparable  red  dye,  called  cockineal^  is  the  produce  of 
those  dominions.  It  is  the  female  of  a  very  small  insect,  of  thc^ 
nature  of  our  common  lady^bird,  which  lodges  on  a  plant,  called  b^ 
the  native  inhabitants,  nopai^  and  by  our  countryfolks  in  the  West 
Indies,  the  prickly  pear.  The  botanical  name  is  caetus  cocdneUim 
fera^  and  the  flowers  and  juices  are  of  a  beautiful  red  coloar 
The  insects  are  placed  on  the  plants  in  October,  when  the  pe* 
riodical  rains  are  over,  on  the  parts  exposed  to  the  sun.  Each  female 
affords  a  prodigious  nouil>er  of  eggs,  from  which  the  young  insects 
quickly  spread  over  the  plant ;  and  no  fewer  than  six  generaticms 
are  usually  produced  within  one  year.  From  the  plants  the  insects 
^re  spraped  ipto  water,  where  they  die,  and  are  then  dried  in  tlic 
sun.  Sometimes  they  are  dried  in  an  oven ;  but  this  injures  the 
beauty  of  the  colour.  The  cochineal  insect  also  feeds  and  muUW 
plies  in  its  natural  state,  on  the  opuntifis,  that  grows  wild  and  dies 
of  itself.  The  colour  drawn  from  it  in  this  state  is  more  durable, 
but  less  bright,  than  that  before  described :  there  is  however,  no 
advantage'  in  the  use  of  it ;  for  though'  cheaper,  a  greater  quantity 
is  required  in  dying. 

United  States  of  North  America,  From  tlie  entrance  of  the  gulf 
of  Florida,  in  N.  hit.  So""  on  the  S.  to  the  British  colony  of  New 
Brunswick,  in  N.  lat.  4i^  on  the  N.  the  sea-coast  of  tliese  slates, 
.  on  a  straight  N.  N.  £.  course  is  about  IGOO  English  miles.  For^ 
merly,  they  were  bounded  ou  the  W.  by  t!ie  great  river  Mississippi, 
running  south  to  the  gulf  of  Florida  :  but  since  the  late  acqui^tion 
of  Louisiana  on  the  W.  of  that  river,  the  American  governnietut 
has  scientilically  explored,  and  taken  formal  possessi<m,  of  tlte 
whole  immense  region  stretching  westward  to  the  great  oceafi, 
wliich  separates  their  country  from  the  eastern  coasts  of  Asia,    An 
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kUgitMXy  and  kitheito  tmd^fined  liAe  along. the  piifillel  of  45*^^ 
tnd  the  great  lakes,  form  the  boundary  with  the  firitish  Canadkoi 
territories  on  the  N.  .  According  to  a  computation  of  the  number 
of  mhabitants  within  the  limits  of  the  United  States,  made  in  IBIO, 
Ae  following  table  is  drawn  op»  in  the  order  of  the  population  of 
Htch  state. 


8t|ites« 


Tirginte 

19«w  York 

PensyWania 

North  Carolina 

Masfliachusets 

South  Carolina 

Kentucky 

Maryland 

Connecticut 

Tertessee 

Georgia 

New  Jersey 

District  of  Maine 

of  Ohio 

State  of  Vermont 
New  Hampshire 
Rhode  Island 


Inhabits. 

074,e22 
959,220 
810,091 
656,500 
472,040 
415,115 
406,511 
3S0,546 
261,942 
261,727 
252,433 
244,255 
228,705 
227,843 
217,918 
214,469 
76,931  I 


States. 

Delaware 
Territory  of  Orleans 

of  Mississippi 

—Indiana 

Louisiana 

IKnoise 

Michigan 

District  of  Columbia 


Total 

Chief  towns. 

Philadelphia 
New  York 
Baltimore 
Boston 


Inhabits. 

72,074 
40,576 
40,26S 
24,520 
20,845 
12,282 
4,762 
24,028 


7,206,202 


111,210 
96,372 
46,485 
33,234 


In  the  year  1791,  the  whole  population  of  the  United  States  was 
only  3,925,253 ;  in  1801,  it  had  increased  to  5,291,047;  in  1810, 
to  the  before-mentioned  number  nearly  seven  millions  and  a 
quarter;  and  notwithstanding  the  disordered  situation  of  affiurs, 
on  both  sides  of  the  Atlantic,  the  number  of  inhabitants  is  believed 
to  be  greatly  augmented  at  the  present  time.^  The  capital  of  the 
whole  union  is.  Washington,  a  new  city  so  named,  to  preserve  the 
memory  of  the  soldier  and  the  statesman  to  whom,  the  American 
states  are  mainly  indebted  for  their  erection  into  an  independent 
power.  This  city  lies  in  tiie  centre  of  the  wbde  states,  iu  N.  lat. 
2S^  58',  and  W.  long.  77"  \5 ,  within  tbe  district  of  Columbia,  at 
the  junction  of  th^  Potomack  with  another  river,  by  which  the 
hrgest  ships  are  carried  up  to  the  wharfs.  The  streets  "are  to  be 
broad  and  straight  agreeably  to  a  judicious  plan,  and  the  cmitoi 
where  the  national  business  is  tsansacted,  the  residence  of  the 
president  of  the  Union,  and  the  other  public  buildings  were  to  be 
completed  with  great  magnificence  and  taste.  Pliiladelphia  the 
capital  of  PensyTvania,  lies  on  the  W.  bank  of  the  Delaware, 
navigable  for  large  vessels.  New  York  is  a  very  thriving  sea-port, 
on  an  island  at  tlie  mouth  of  the  great  river  Hudson^  Boston,  the 
capital  of  the  several  states  called  in  general  New  England,  is 
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tdttkably  ntoaM  Ibr  cmnmcree,  oa  a  point  adl?aii€iiig  ioto  the 
auddle  of  a  bay,  apacitfus  and  Becitre*  Cliarlettown  iaS.  Carolhii^ 
la  another  port  at  the  junction  of  two  navigable  rivers. 

Christianity  in  mHous  modifications  is  universally  professed 
thfoanbont  the  United  States ;  for  the  Jews  are  not  numarout. 
The  constitution  of  Ibe  unioa  provides  against  the  establishment 
of  ^  any  particular  system  as  the  religion  of  the  state,  perfect 
KUgioua  freedom  is  therefore  a  fundamental  and  characteristic 
principle  of  the  American  government.  Public  affairs  are  ad* 
ministeffed  by  a  President  and  a  Vice-President,  both  chosen  for 
lour  years-;  a  senate  consisting  of  two  members,  chosen  every  sin 
years,  from  each  state ;  and  a  house  of  representatives  Irom  the 
aeveral  states  and  towns,  renewed  every  two  years*  Th«  legblativts 
power  is  Tested  in  the  senate  and  house  of  representatives,  and  the 
execntive  in  the  President.  It  is  highly  deserving  of  consideration 
that,  after  the  year  1704,  when  in  Pemisylvattia  aU  capital  punish* 
meata  were  abolished,  excepting  for  wilful  premeditated  murder; 
oflenoes  of  every  kind  seldom  exceeded  one-half  of  the  number 
oonunitted  before  that  period. 

BrkM  poi$e$sumi.    These  confine  with  the  United  States  on 
<be  S«  and  on  all  other  parts  are  bounded  by  the  -sea,  or  the  frozen 
regions  of  the  N.  pole*    Nova  Scoiia,  of  which  the  capital  is  the 
aiea-port  of  Halifax,  and  New  BncnncieA;,  containing  the  port  of 
6t  Andrews  and  Frederic-town,  He  on  the  S.  side  of  the  great 
river  St  Laurence.    On  the  N.  of  which  is  the  jnrovince  of  Low^ 
Canada,  of  which  Ae  chief  towns  are  Ae  city  and  fortress  of 
iiuebec,  and  Montreal  much  higher  up,  and  both  on  the  N*  bank 
of  the  same  riven    Upper  Canada  extends  much  fiirther  to  the 
westward,  containing  York,  in  N.  fait.  43®  85'  with  an  excellent 
harbour  on  the  N.  shore  of  lake*  Ontario.    These  vast  regions  are 
in  general  mpuntainous,  with  many  forests,  plains,  and  swamps : 
the  southern  tracts  however  are  very  productive.    Among  the  trees 
is  the  maple,  fh>m  the  juice  of  which  good  sugar  is  made.    The 
lakaa  whidi  separate  our  dominions  from  the  United  States  are  of 
vast  extent,  and  all  fresh  water.    Beginning  at  the  S.  £.  and  taking 
them  in  order  to  the  N.  W.  these  lakes  (passing  over  Champlain  J 
are  Ontario,  Erie,  Huron,  Michigan,  Superior,  Winipeg,  Slave* 
lake,  Ac,  &e.    Lake  Superior  is  not  less  than  360  miles  long,  by  IM 
in  its  greatest  breadth.    The  waters  of  these  lakes  are  ih  general  so 
deep  as  never  to  freeze,  even  m  that  severe  climate.    The  river* 
of  N.  America  are  upon  a  very  large  scale.    The  Mississippi  runs 
from  N.  to  S.  through  the  heart  of  th^  country  for  1400  miles^ 
uniting  about  the  middle  of  its  course  with  the  Missouri  a  much 
larger  stream,  which  rises  2000  miles  farther  to  the  N.  W«    The 
Ohio  a  gentle  stream,  flows  1200  miles  to  the  S.  W.  to  the  Missis- 
sippi.    The  St.  Laurence  ctoveys  to  the  Atlantic^  by  a  N«  £• 
course,  the  waters  of  all  the  great  lakes  just  mentioned.    Large 
trading  vessels  go  up  to  Montreal  600  miles  from  the  sea« .  The 
short  stream  that  connects  hikes  Erie  and  Ontario,  is  &moas  for  ' 
the'  great  cascade  or  fall  of  Nmgara.    The  river  is  broken  into 
titree  parts  by  iskiads,  so  as  to  form  al  many  fitUs^  the  greatett  is 
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i^ut ,  142  feet  higb,  and  the  two  smaller  abMl  160  feet  high  : 
the  whole  breadth  of  the  river  and  islands  is  about  1340.  yards*  or 
better  than  three  quarters  of  a  mile. 

On  the  N.  of  the  Canadas,  lies  the  great  inlet  of  the  sea  caUed 
Hudson's  bay,  where  several  British  ports  are  establbhed  for  carryuig 
on  the  fur-trade  with  the  natives  of  that  dreary  region* 

North  AmerieoH  islands.  Th^e  are  cliieflv  Anticosti,  uninhabited, 
although  large,  and  abounding  in  wood  and  fish,  lying  in  the  montli 
M  the  river  St.  Laurence. 

Newfoundland^  a  triangular  island  above  300  mites  each  side»  the 

principal  station,  St.  John's,  with  a  good  harbour  on  the  S.  E. 

The  interior  of  the  country  is  very  little  knawn ;  and  the  dense 

fogs  in  which  it  is  almost  constantly  involved,  disqualify  it  as  muck 

as  the  intense  cold^  for  the  raisins  of  corn.    Along  the  shores,  and 

particularly  on  the  great  banks  situated  on  the  8.  and  £•  of  the 

island,  is  carried  on  the  extensive  cod-fishery,  which  has  lo^g 

proved  a  gold-mine  for  those  concerned  in  it.    The  depth  of 

water  on  the  banks»  is  from  22  to  50  fadiomsy  while  around. them 

it  is  from  70  to  80.     A  great  swell  of  the  sea  and  thick  fogs,  point 

out  the  position  of  the  fishing  ground  extending  firom  S.  W.  to  N. 

£.  for  600  miles.    The  great  fishery  lasts  from  the  middle  of  May, 

to.tlie  end  of  September. 

Prince  Edu>ard  island,  formerly  St^  JohCs,  lies  on  the  N.  coast 
of  Nova  Scotia.  The  country  is  finely  varied,  and  much  inter- 
sected  by  small  rivers,  forming  commodious  havens  for  shipping 
The  soil  is  fertile,  and  the  climate  is  much  more  agreeable  than 
that  of  the  neighbouring  continent,  or  islands.  Charlotte-tQwn  is 
the  principal  settlement. 

Cape  Breton,  another  considerable  island  lies  on  the  N.  E.  coast 
of  Nova  Scotia,  containing  the  town  and  spacious  harbour  otjj^ms- 
burgh.  The  climate  and  soil  are  both  unfavourable  for  agriculture ; 
.  the  fishery,  and  .a  valuable  coal-mine,  are  its  chief  recommenda- 
tions.   All  these  islands  belong  (to  Britain. 

Long  isiand,  running  £.  for  190  miles  from  New  York,  i^  a  pro- 
dnctive  portion  of  the  United  Statea. 

West  India  islands.    When  jboiumbus  first  came  in  with  the^ 
islands,  he  conceived  he  had  at  last  arrived  at  the  true  India  of 
Asia :  hence  they  acquired  a  name  extremely  improper,  but  now 
too  long  consecrated   by  custom   to  be  easily  changed.      The 
French  generally  call  them  the  Antilles,  from   the  Spanish  and 
Portuguese    Antillas.   Situated    in   a  semicircle   across    the   en- 
trance  of  the  great  giilf  of  Florida,  separating  Che  N.  from  the  S. 
portion  of  America,  these  islands  are  occupied  by  various  European 
powers.    Jamaica,  the  largest  Briti^^h  ^island,  is  in  extent  170  miles 
,.  by  00.     A  few  years  ago,  the  white  iuhabitants  were  estinuUed  at 
20,000,  the  free  negroes  and  mulattoes,  called  the  people  of  colour, 
at  10,000,  while  the  black  slaves  amounted  to  250,000.    Kingston, 
on  tlie  N.  shore  of  the  beautiful  and  secure  bay  of  Port  Royal,  is 
a  place  of  great  trade,  and  handsomely  built,  containing  about 
30,000  people  of  ail  kinds.     The  other  principal  British  colonies 
are  S^t.  Christopher,  commonly  called  St.  Kitts,  Antigua,  Dominici, 
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Grtnado,  Barbtdoet,  Tobago,  and  Trinidad.  Cuba,  aqd  Porto 
]Uco»  belotig  to  Spain.  Hispaoiola,  generally  called  St.  Domingo, 
firom  a  jown  en  the  S.  coast,  formerly  was  divided  between  the. 
French  asd  Spaniards :  but  during  the  disorders  of  France,  the 
■AttlattDea  and  negroes  assumed  the  sovereignti^  of  the  whole 
ialapd^  deelaiing  themselves  independent*  and  reviving  the  original 
native  name  of  the  ishmd,  which  was  Hajfii.  Guadaloupe,  and 
Marliniqae,  are  valuable  French  islands.  Of  all. these  islands,  the 
pcodoctions  are  in  general  the  same,  vis*  sugar,  rum,  tobacco, 
cotton^  coffee,-  &e. 

?  South  America  consists  in  general  of  plains  of  vast  extent^ 
boumded  by  the  sea  on  the  N.  and  £.  but  separated  from  the  W. 
coaet.by  a  prodigious  chain  of  mountains,  extending  along  the  shore 
^tte.^facrfe  length  of  the  country.    Parts  of  tliis  cbain(oi:  in  Spanish^ 
cor^aUeraJ  called  the  Andes,  rise  toagreater  elevation  than  any  others 
which  have  hitherto  been  properly  measured,  in  any  part  of  the 
globe :  although-  it  be  pnobable  that  to  the  N.  of  India,  the  land 
miiy  rise  to  a  stil)  greater  elevation.  (See  the  table  of  mountains.) 
Cbioibotaso,  the  highest  peak  of  the  Andes,  lying  alufost  under 
the  equator,  is  nevertheless  clothed  with  perpetual  snow,   to  a 
perpendicular  distance  of  half  a  mile  down  from  the  summit.    To 
keep  pace  with  the  mountains,  tha   rivers  of  S.  America  are 
likewise  on  a  very  great  soak.  .  The   Oroonoko,   the  -river  'La. 
Pbta,    and    above    all,    the  *  Maranyon,   commonly     oiiUed    the 
liver  of  AraajsoBs,  surpass  any  conception  we  c'4in  form  of  a 
stream  of  runnii^  water.    This  last  (the  Maranyon)  rises  at  the 
foot  of  the   Andes,  in  S.  lat.  11^,  flows  first  N*  W.  and  then 
bends  its  course  £•  and  (alls  into  the  Atlantic  under  the  equa- 
tor,  by  a  mouth  divided^  by  low  islands.    So  broad  is  this  vast 
body  of  water  flowing  through  a  low  country,  that  for  a  consider* 
able  way  up  from  the  mouth,  the  land  on  one.  side  eannot  be  per- 
ceived mm  that  on  the  other.    The  tide  from  toe  sea  is  pertepti* 
ble  600*  miles  up,  the  whole  course  of  the  river,  the  largest  in 
the  wotld,  is  not  less  than  3d00  miles.    These  rivers,  like  the 
^ile,.  the  Ganges,  &e»  annually  inundate  their  banks  Xs>  a  great 
extent  on  both  sides«    The  great  regions  of  Caraccas,  and  New 
Gnmada  on  the,N.  of  Peru  and  Chili  on  the  W.  of  La  Plata  ana 
Paraguay  on  the  £.  being  three-fourths  of  S,  America^  belong  to 
SpaJta*    Quito,  lying  almost  under  the  equinoctial,  on  a  v^ 
elevated  plain  of  the  Andes^  is  a  large  and. populous  town,    JUi 
fbis  neighbourhood,   above  70   years  ago,  French  and  Spanish 
matbeomticians  executed  the  necessary  operations  for  determining 
the  space  on  the  earth's  sur&ce,  corresponding  toa  d^ree  of 
btitude.    Lima  is  a  large  city  within  a  few  miles  of  the  sea,  at.the 
western  foot  of  the  ihoofttains-    Porto  Belio,  and  Carthagena,  are 
poicKi  ports  on  the  N<;'and  Buenos  Ay  res,  so  called  in  Spanish^ 
M  markable  for  its  good  air  and  climate,  on  the  S.  shore  of  the 
BM>ttth  of  the  river  La  Pfei^ta,  has  fpr  a  number  of  years  past,  been 
much  resorted  to  by  British  traders.    Gr^at  part  of  the  silv^K 
ttom  the  mines  in  the  interior  beins  exported  from  this  riverj  it 

bas  tbeiice  -obtitiaefi  its  iifuae^  wbi^b  in  SfHuiiMt  signifies  silver  i 
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from  which  we  have  our  plate.    But  the  town  11^411081  DOtecl » 
Potosi,  situated  on  the  £.  side  of  tiit  An4e8,  in  S.  lat.  lii»  4(K,  in 
a  barren  niogntaiiious  tract,  hot  b^  tivcn  having  w«tefuofHiim«i|fv 
cyitioo  with  Buenos  A  jres.    From  this  spot  a  tniUion  sterling  of 
£ne  silver  has  lieen  annually  transmitted  to  Spam  for  thes4  SMI- 
ftMT^  paj»t.    Beside^  iilver«  gold»  copper,  tin,  and  lead,  are  (band 
in  tliose  countries ;  which  produce  also  the  kiokina,  or  Jesnit's 
lliark,  sar#aparilla|  rhubarb^  julap^  sassafras,  gum  goayaeum,.  and 
innny  other  articles  of  prime  value  in  medicine  and  tlK  arts.    Tkm 
phocolate-tree,  or  cacao,  is  chiefly  the  growth  of  the  western  distriets. 
The  fruit  resembles  a  cucumber,  containing  the  nuts  covered  with  ar 
yefy  sweet  skin.    The  ifuts  are  roasted  in  earthen  pots  and  deatd  z 
they  are  then  beaten  in  a  mortar  to  a  thick  mass,  which  is  aftav- 
wards  ground  down  upon  a  stone  to  the  utmost  fineness.    The 
Spaniat^s  then  mix  in  vaniiia,  the  fmit'of  n  plant  of  the  eountry,' 
cloves,  cinnamon,  and   sometimes  musk,  or  aabei^is;  and  th« 
paste  being  duly  prepared,  is  put  quite  hot  into  monlds,  whefe  it 
soon  consolidlitcs.    The  larger  tfaete  moulds,  the  better  does  the* 
chocolate  preserve  tls  qualities ;  and  being  very  liable  to  contract 
91  sceut  from  other  substances,  it  should  1^  c^reftilly  wrapped  in- 
paper  and  kept  very  dry.    The  grocers  of  Paris  proceed  differently  : 
jihey. choose  the  best  nuts  calleci  Caraceas;  because  brought  from 
that  quarter  on  the  N.  coast  of  S.  America,  with  which  they  mil  a 
very  small  quantity  of  cinnamon,  the  freshest  vanilla,  and  the 
fncst  sugav ;  but  seldom  any  cloves*  or  other  spice.    In  England 
ehoc(^te  is  usually  made  of  the  cacao  nut  alone,  owly  some  makeH 
add  a  litfle  sugar  and  vanilla. 

Proceeding  northward  from  the  river  Ija  Pbta,  the  great  country 
of  Brasil  first  presents  ifself,  belonging  to  Portugal,  but  little 
known  to  other  nations.  It  is  of  a  triangular  fpri)i,  above  SOOQ 
niiles  a  side.'  The  capital  is  San  Salvador,  on  the  bay  of  All- 
Saints;  (Bakia  de  fodos  os  Santos)  an^  thence  oilen  called  m  general 
Baliia.  But  much  farther  southward,  is  San  Sebptkin,  on  a  eapa^ 
eious  and  well'  sheltered  bay»  ^t  mouth  of  a  river  called  Bio 
JFaneirO)  (January  mer^  by  which  name  the  town  itself  is  conunMily 
designated,'  Brasil  is  in  gfnera)  a  tract  of  great  ftrtility;  bat 
iAiuch  incumbered '  with  forests,  and  its  cultivatiott  is  gteatly  neg« 
K*cted.' Besides*  sugar^  cotton,  coflee,  cacao,  ginger,  pepfpa^,  Ac, 
this  country  pro<luees  various  niateriab  used  in  dying,  partic^riarly 
file  tree  known  by  the  name  of  BrasiUwood.'  Grvld'is  also  found 
in  abuiWlance :  the  diamonds  of  Brastt  are  inferior  tp  tfanaa  of 
jn<fm  afone. 

On  Xhp  N.  of  the  Marapyon  coipmenees  a  long  tract  of  low 
bnd  along  the  sea,  called  iii  general,  Guiana ;  the  south^enst  part 
Occupied  1>y  tlie  French,  of  whom  the  j^indpal  settlement  wM 
tCayeti|ie,  00  a  small  island  close  to  the  laiid.' '  From  this  plaee^ 
^urppe  has  long  been  supplied  with  Cayenne  pepper,  a  specie  of 
ffapsicuni:  aniotto  likewise  is  broiight  from' the  saine  quarter,  The 
horth-west  parts  formerly  occupied  by  the  IJtutcl^,  were  ttnch  bettef 
cniltivated'.  The  country  being  chtedy  composed  of  eatr^mel]^ 
tich  soil,  deposited  by  the  nuiberdas  streams  by  which  it  is  inters 
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seeted.  The  principal  settlements  are  Paranaribo,  on  the  river 
Sarinam^  which  pften  gives  name  to  the  whole  colony,  Is^eqoibo^ 
and  Demerary.  Hie  products  are  sugar,  coffee,  cacao>  and  cotton : 
also  qoassia,  a  very  useful  bitter^  the  ricinas,  from  which 
castor-oil- is  drawn,  llalsam  of  capivi^  {peeacuania,  a|id  other  v»» 
luaUe  drugs.  The  caoutchouc,  or  Indian  rubber,  is  the  diickened 
juice  of  a  tree  of  the  same  country.  Dutch  Guinea  fell  into  our 
hands,  during  the  late  war. 

In  the  southern  extremity  of  S.  America,  have  been  seen  the 
Patagonians,  a  ttugular  race  of  pe^le,  of  whose  stature  the  most 
absuni  stories  have  been  circiuated«  The  officers  of  a  Spanish 
frigate,  sent  out  for  the  express  puipose  of  exploring  that  imknown 
region,  in  1780,  took  particular  pains  to  measure  some  of  the 
tallest  of  that  race,  and  found-  their  height  to  be  6  ftet  6  inches 
finplish ;  and  that  the  generality  w^re  from  6  feet,  to  H  feet  4 
inches.  Their  bodies  are  broader*  and  their  heads  larger  than 
might  be  expected  from  that  sixe. 

Sparated  IrcMn  the  land  of  the  Patagonians  by  a  narrow  strain 
is  a  groupe  of  islands,  seldom  free  fit>m  ice  and  snow,  called  Tarra 
del  Fuego,  (the  land  of  fire)  not  certainly  frOtai  the  heat  of  the 
•Ihnale*  or  from  burning  mountains,  but  mm  the  numerous  fires 
seen  on  both  tides  of  £e  strait,  when  MagaUane8,or  Magellan^ 
passed  through  it  in  laao,  on  the  font  attempt  ever  amde  to  sail 
found  the  globe.  The  most  sonthem  point  of  these  islands,  is 
cape  Horn,  or  more  proper^,  Uoorn,  from  the  name  of  the  town 
in  Holland,  whence  the  ship  sailed,  that  first  turned  round  that 
extremity  of  the  New  Worid.  The  severity  of  the  climate  in  ttat 
inbo^ilable  and  desert  region  is  the  more  reamrkafale,  that  cape 
Horn,  lying  in  S#  iat  65^  5^,  is  precisely  as  fiur  on  the  S.  side  «f 
the  equinoctial,  ae  Edinburgh  is  on  the  N* 

'  In  a  latich  xmim  mial  citmale,  in  S.  kt.  884^,  amd  400  mike 
W.  from  the  coast  or  America,  lie  two  islands^  knowtf  by  the  jmme 
of  Jnaa  (John)  Fenmndex,  disooveied  in  1875.  The  largest^  about 
16  auks  long  by  ^  broad,  is  a  beautiful  and  fertile  island ;  but 
chiefly  remarkable  as  the  solitary  abode  of  Alexandcv  Selkirk,  of 
^Largift  m  Fife«  In  Scotland^  who,  on  a  voirage  round  the  worid| 
being  dissatisfied  wttfi  his  captain^  was^  at  his  own  leqoast,  set  on 
shore  theie  wkh  some  arms  and  other  neceasaiies,  and  there  se» 
nmined  for  the  space  of  five  years,  till  1710,  when  he  was  relieved 
and  bitoaght  home  by  an  English  vessel  that  pot  in  tlmia  for  waod 
^nrl  water.  With  the  view  of  giving  to  the  public  an  account  of. 
bis  adventures,  Selkirk  entrusted  his  materials  to  a  wrker  of  thoaa 
days,  Daniel  Defoe,  who,  basely  betraying  hb  tnmt,  auppraasetf 
the  authentic  narrative,  and  in  its  frface  produced  4m  wa|l  k  iiown 
fmd  eebbratedi  advei|turae»  of  j^^bm9<m  QruMoe. 
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4  STRONOMY,  a  brandi  of  science  tetfdiittf  us  to  aiplain  tk 
"^  nature  and  raotioM  of  the  Suij>  Mood,  Stars,  and  other  hea 
irenly  bodies,  is  so  named  froin  two  Gredc  words;  ngtdfyin^  tlie 
laws  of  the  stilrs.  Astronomy  has  earned  the  cnrioas  atteatios 
of  asea  in  the  earliest  tines  of  the  world.  In  the  book  of  Job, 
|irabably  the  most  antient  writings  in  existence,  alhisioii  b  made 
tosfome  of  the  most  remarkable  stars,  (very  erroneously  nanKd  in 
•or  common  translation)  as  pointing  out  particular  seasons  of  the 
year.  Varioas  systems  have  been  invented  to  explain  the  appear* 
anees  of  the^beavens :  but  that  which  is  now  universally  adiopted, 
wasghren  to  th^' world  by  NieoUu  Copemiciu;  born  at  Thorn  in 
Pmsftia,  in  1472.  A  little  before  his  death,  in  1648,  he  produced 
ids  system,  which  he  had  anxiousry  conceakkl  lest  he- shoiidd  offend 
what  were  called  the  pions,  but  in  fact,  the  ignorant  acniples  of 
lis  contemporaries.  « Tb  the  formation  of  this  system,  that  eminent 
mtronom^  was  kd,  by  a  coosidemtioa  of  the  absuodities  of  the 
achemes  prevalent  in  his  days,  aiding  a  few  hints  scattered  in  aa^ 
4icnt  authors,  concerning  the  opinions  of  Pythagoras^  the  cele« 
brated  Greek  philosopher^  who  flourished  600  years  before  our 
hra>  and  who,,  travelling,  into  Egypt  for  instruction,  there  learned 
the  true  system  of  the  nnivcfse  which  had  b^n  traditinoaUy  pre- 
•ei ved  among  ibe-  priesfbood,  from  the  first  ages  of  the  worki, 
while  |n  other  regums  it  was  entirely  forgotten  and  lost.  This 
ayp4cm  ms  eaAiUced  b^  the  learned  of  Europe  in  genesaL  Galileo, 
of  Italy,  by  the  invention  of  the  telescope,  by  wbick  the  hdi^enly 
bodies  may  be  accurately  surveyed,  brought  it  within  the  power 
of  Kepler^  and  other  men  of  science,  and  particularly  of  Sir 
Isaac  Newton,  to  establish  the  Pythagorean,  or  Corpemicaa  vf^ 
fern  pf'  the  universe,  upon  the  unalterable  principles  of  geonotry  ; 
|ind  the  important  improvements  of  the  telescope,  by  Gregory 
(liid  PoUoi^dji  9^ried  on  to  high  perfection  by  the  tp^itaX  apa 


iBgenious  discoveries  of  Dr.  Herscbel,  astronomer  to  his  majesty, 
have  left  us  nothing  to  wish  for  but  an  eniarf  enlent  of  mecha- 
nicai  powers,  fo  |>enetrate.  still  fiirther  into  the  inconceivably 
distant  recesses  of  univeri^  space. 

Acoerding  to  the  system  of  the*  universe  now  received,  the  Sun 
is  a  globe  of  vast  magnitude^  occupying  the  centre  of  a  number  of 
circles,  described  round  hhn  by  a  number  of  other  globes,  of 
different  magnitudes,  but  all  much  smaller  t&an  himself;  which 
are  in  themselves  destitute  of  heat  and  light,  but  which  receive 
both  from  the  sun.  In  proportion  to  their  several  distances  from 
iiim*    These  bodies  from  their  moving^through  the  heavens  were 
by  the  Greeks  called  planet^  from  a.  term  signifying  to  wander 
about.    Being  placed  at  diifTerent  distances  from  the  sun  .in  the 
centre,  they  of  course  perform  tfaek  revobitions  round  him  in 
different  periods :  but  thf  se  periods  are  regulated  by  this  law,  that 
the  square  of.,  the  time  of  the  revolution  of  one  planet  is  to  the 
souare  of  the  time  of  the  revolution  of  another  planet,  as  the  cube 
of  the  mean  distance  of  the  first  planet  from  the  -sun  is  to  the  cube 
of  the  mean  dbtauce  of  the  other  planet.    Thus  the  distance  of 
the  planet  Mercury  fh>m  the  sun*  is  '37  millions  of  English  miles, 
and  lie  revolves  round  the  sun  in  08  of  our  days:  the  distance  of 
the  earth  from  the  sun  is  95  millions  of  miles;'  and  she  revolves 
found  him  in  365  days.    The  square  of  88  days  is  7744,  and  that 
of  865  is  ld3,225 ;    again,  the  cube  of  37  millions,   Mercury^a 
distance  from  the  sun .  is  MfibS,  if  therefore  we  state  the  proper* 
tion  as  7744  to  133,225,  So  50,653  to  a  fourth'qUantity,  which  will 
be  871,416 ;  and  if  tbe^ube  root  of  this  quantity  be'extncted  will 
be  05,  the  number  of  millions  of  miles  in  the  earth's  mean  distance 
from  the, sun.    Hie  annexed  tabl^  shows  several  circumstances 
by  which  the  various  appearances  of  the  sun,  and  the  several 
planets  in  his  system,  may  be  explained.    The  first  column  c<hi« 
tains  the  names  of  the  several  bodies,  the  2nd  the  medium  diameter 
of  each,  the  3rd  their  medium  distance  from  the  sun,  the  4th  the 
inclination  of  their  orbits  or  paths'  round  the  sun,  to  that  of  the 
earth  or  the  ecliptic,  the  5th  the  inclination  of  the  axis  of  each 
body  to  its  own  orbit,  the  6th  the  period  of  their  daily  rotation 
round   their  axis,  and  the  7th  their  tropical  revolution,  or  the 
period'  in  which  each  planet  completes  its. yearly  course  round 
tiie  sun,  . 
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Mercury.  According  to  the  foregoing  table,  the  planet  of  our 
system  nearest  to  the  sun  b  Mercury,  a  globe  of  3^^  English  miles 
in  diameter,  less  than  the  half  of  the  diameter  of  the  earth.  Hia 
mean  distance  from  the  sun  is  about  37  millions  of  the  same  milesj^ 
and  he  revolves  round  the  syn  in  a  trifle  less  than  88  of  our  days : 
but  in  how  many  of  his  own  days,  that  is,  in  how  many  revolutions 
on  his  own  axis,  is  hitherto  unknown.  When  beheld  from  th^ 
earth,  being  so  much  nearer  to  the  sun  than  we  are.  Mercury  is  ao 
much  inclosed  in  his  rays,  that  it  is  only  on  particular  and  rare 
occasions  that  Mercury  can-  be  seen  by  the  naked  ^ye:  it  has 
therefore  hitherto  been  impossible  even  with  the  best  glasses,  ta 
discover  any  spots  or  other  appearances  on  Jiis  body,  by  tlie 
motion  of  which  his  daily  rotation  on  bis  axis^ight  be  ascertained* 
From  his  apparent  vicinity  to  the  sun  Mercury  never  rises  or  seta 
more  tbaU  1  hour  and  50  minutes  before  or  after  that  luminary. 
The  orbit  or  circular  path  described  by  Mercury  round  the  sun  is 
inchned  to  the  ecliptic  or  tbe  orbit  of  the  earth,  at  a  small  angle 
of  7  degrees,  so  that  he  seems  at  one  time  to  rise  above,  and  a| 
another  to  sink  below  a  line  joining  the  earth  and  the  sun,  and  it 
is  one  of  the  admirable  properties  of  the  solar  system,  that  no  two 
of  the  planets  move  round  him  in  the  same  plane,  but  all  in  paths 
inclined  by  very  small  angles  to  eacli  other,  the  two  minute  lately- 
discovered  planets  Ceres  and  Pallas  excepted:  but  these  are 
perceptible  only  with  powerful  glasses. 

Venus  is  a  planet  of  peculiar  brilliancy,  and  according  to  hei: 
appeaffince,  before  or  after  the  sun,  is  styled  the  morning  or  thei 
eteuing'Stur.  Being  nearly  twice  as  far  from  the  sun  as  Mertury 
is,  Venus  is  so  far  removed  from  the  circle  of  his  rays  as  to  be 
perfectly  observable  at  all^  times»  excepting  when  by  her  yearly 
course  round  him,  she  comes  to  be  either  between  him  and  us,  or 
immediately  beyotid  him.  She  turns  once  round  on  her  axis  ii^ 
23  hours  21  minutes,  which  is  therefore  the  length  of  her  day« 
and  that  of  her  revolution  round  the  sun^  or  her  year,  is  224  days 
17  minutes,  or  a  little  more  than  8  of  oar  montiis  of  4  weel^.  If 
Venus  be  attentively  observed  she  will  present  appearances^jjinilar 
to  those  of  our  moon  when  about  her  nr&t  and  thi|:d  quarters,  for 
a  reason  that  will  be  explained  when  ^e  come  to  speak  of  the 
uioon.     Venus  is  very  little  less  than  the  earth. 

.  The  Earth,  This  planet  on  which  we  dwell 4s  the  next  in  ordei^ 
of  distance  from  the  sun.  Venus  and  Mercury  perforpiing  theic 
revolutions  within  our  orbit,  are  commouly,  but  very  absurdly^ 
called  mf trior  planets,  while  Mars^  Jupiter,  &c.  inoving  in  orbits 
beyond  ours  are  called  superiw  pli^nets.  The  earth's  meam 
distance  from  the  sun  is  95  millions  of  miles,  and  ber  revolutioa 
round  him  \t  performed  in  what  we  call-  a  year,  consisting  of  3Glb 
days  5  hours  48  minutes  and  49  seconds^  or  in  365^  days:  that 
is,  an  observer  on  the  body  of  the  sun  would  observe  the  earth 
(as  we  observe  the  monthly  motion  of  the  moon,)  to  complete  heit 
annual  course  round  him  in  that  time.  This  is  the  iragncal  year  : 
but  it  would  require  a  small  additional  time  to  bring^  the  earth  in 
a  line  with  the  same  star  where  Iter  orbit  began;  and  this  lengtt^^ 
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eoed  or  tOereei  jear  would  consist  of  365  days  6  hours  9  minutes 
Md  12  seconds :  the  tropical  year  however,  is  what  is  commonly 
nndcrstood  hy  the  term  y<«r.  The  earth  has,a  saiellttey  that  is,  an 
attendant  glohe,  the  mmm,  to  be  afterwards  described. 

Mars.  This  planet  the  next  on  the  outside  of  our  orbit,  is  of 
a  dail  fiery  coloar,  differing  in  that  from  all  the  others :  his  mean 
distance  from  the  sun  is  about  144  millions  of  miles,  his  daily 
rotation  on  his  axis  is  performed  in  24  hours  40  minutes  but  his 
yearly  course  round  the  sun  employs  nearly  687  of  our  days. 

Ceres  and  Paths.  Of  tliese  planets  but  lately  discovered,  and 
only  visible  with  the  best  telescopes,  very  little  is  yet  known :  the 
only  remarks  liitherta  made  on  them  is  that  they  are  both  ex-- 
Iremely  small  when  compared  with  the  other  planets,  the  diameter 
of  Ceres  being  160  miles,  and  tiiat  of  Pallas  only  80,  and  that 
both,  particularly  Pallas,  move  round  the  sun  in  orbits  much 
indined  to  that  of  the  earth. 

Jwiter  is  the  largest  planet,  as  far  as  is  known,  that  revolves 
founci  oar  sun  as  a  centre,  his  diameter  exceeding  89  thousand 
miles,  his  circumference  above  280  thousand  miles,  and  con- 
sequently his  body  at  least  1970  times  as  large  as  that  of  this 
earth.  Great  as  is  Jupiter,  he  turns  round  upon  his  axis  with 
snch  velocity  that  his  day  is  less  than  10  of  our  hours :  but  his 
annual  course  round  the  sun  employs  4330  of  our  days,  or  12  of 
our  years  wanting  60  days.  When  examined  through  a  telescope 
Jupiter  presents  a  number  of  spots  and  long  belts  upon  or  near 
his  surface,  varying  in  position  and  magnitude,  from  which  ajrcum- 
atances  they  are  supposed  to  be  ranges  of  clouds  and  vapours 
floating  in  his  atmosphere.  Jupiter  is  attended  hy  4  satellites 
revolving  round  him,  as  the  moon  does  round  us.  The  velocity 
of  their  motion  however,  far  exceeds  that  of  the  moon,  which 
revolves  round  the  earth  in  29}  days,  while  Jupiter's  first  or 
nearest  satellite,  takes  only  42)  hours  to  complete  its  revolution, 
at  the  distance  of  250  thousand  miles  from  his  centre,  while  our 
moon  is  but  240  thousand  miles  from  that  of  the  earth.  *  Jupiter's 
2nd  satellite  goes  round  him  in  85^  hours,  the  3rd  in  1\  days,  and 
the  4th  in  16|  days. 

Saturn  is  smaller  than  Jupiter,  but  nearly  twice  as  far  as  he  is 
from  the  sun.  Saturn's  rotation  on  his  axis  is  completed  in  10^ 
houhi :  but  his  yearly  course  round  the  sun  employs  10,756  days, 
or  nearly  29)  of  our  years.  He  is  accompanied  by  no  fewer  than 
7  satdlites  or  moons,  of  which  5  have  been  loqg  known ;  tlte  1st 
revofring  round  him  iu  45|  hours,  the  2ud  in  66  hours,  the  3rd  in 
4)  days,  the  4th  in  ueady  16  days,  and  the  5th  in  79J  days.  Bui 
in  the  years  1787  and  1788  two  other  satellites  were  discovered, 
lietween  his  body  and  the  1st  of  his  former  five:  the  sntelHto 
next  within  is  called  the  6tb,  revolving  round  Saturn  in  33  hoars, 
and  tiie7th  which  14  the  uearest  to  his  body,  in  22|  hours.  Saturn 
examined  through  a  good  glass,  presents  an  appearance  difi^ient 
from  tliat  of  any  other  heavenly  body,  resembling  a  narnnv  oval, 
and  not  a  globe.  This  peculiar  appearance,  it  is  now  known  from 
ebscrvations  of  powerful  telescopes,  is  produced  by  a  broad  thin 
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Hog  eiictrcliog  his  middle  or  equator^  probably  equally  ftolid  with 
Saturn  himself  and  reflectiog  the  sun's  light  even  more  than  hit 
globe.  The  distance  of  this  ring  from  his  surface  is  equal  to  the 
breadth  of  the  ring,  each  being  one-third  part  of  his  diameter. 
This  ring  is  now  believed  to  consist  of  two  concentric  rings  very 
close  together,  both  revolving  round  the  axis  of  Saturn,  but  in  a 
little  more  time ;  for  he  turns  upon  his  axis  in  10  hours  16  minutef^ 
while  the  rings  take  10  hours  32  minutes  15.4  seconds.  If  die 
axis  of  these  rings  were  directed  towards  us,  we  jshoukl  see  then 
forming  a  circle  of  light  completely  detached  in  every  point  from 
Saturn's  body :  but  this  not  being  the  case,  the  rings  even  most 
inclined  appear  only  as  a  long  nanow  ellipse. 

Hersehel,  a  planet  so  naiued  from  Dr.  Herschel  the  eminent 
practical  astronomer,  who  made  it  known  to  the  worid  in  1781,  is 
the  most  remote  known  body  of  the  solar  system :  it  was  at  first 
called  the  Georgian  star  and  Uranus.  This  planet  performs  its 
course  round  the  sun  in  30,087  of  onr  days,  or  nearly  84  years : 
and  although  his  diameter  be  more  than  86  thousand  miles,  so  remote 
is  he,  even  when  nearest  to  the  earth,  as  to  be  rarely  visible  with- 
out a  good  glass ;  his  distance  from  the  sun  being  twice  that'  of 
Saturn,  or  18  hundred  million^  of  miles.  Herschel  is  attended  by 
0  satellites  or  moons,  to  be  seen  only  by  the  use  of  tlie  most 
powerful  telescopes ;  consequently  little  is  yet  known  concerning 
them,  excepting  that  they  differ  from  all  the  other  bodies  in  out 
system,  in  revolving  round  him  from  east  to  west. 

The  Moon,  It  was  before  mentioned  tbat  our  earth  has  an 
attendant  globe  or  satellite,  called  the  moon,  of  which*  the  diameter 
is  2180  English  miles,  not  much  more  than  one-fourth  of  that  of 
the  earth,  and  of  course  her  circumference  is  6848|  miles,  her 
surface  will  contaip  14,030v002.316  square  miles,  (mens,  of  surf, 
art.  8.  and  12.)  or  almost  one-thirteenth  part  of  that  of  the  earth, 
and  her  solid  contents  will  be  201,048,830,079 .  606  cubic  miles, 
(mens,  of  solids,  art.  0.)  not  quite  one  forty-eighth  part  of  the  solid 
contents  of  the  earth.  The  mean  distance  oif  the  centre  of  the 
moon  from  tliat  of  the  eatth  is  about  240  tliousand  Euglish  miles* 
Were  the  earth  immoveable  in  its  place  in  the  heavens,  the  moon 
would  revolve  once  round  it  in  27  nays  7  hours  43  minutes  and 

11  seconds:  but- as  during  this  period  the  earth  lias  been  pro- 
ceeding in  her  annual  course  round  the  sun,  it  will  require  20  days 

12  hours  44  minutes  and  3  seconds,  to  bring  the  moon  to  the  same 
position  with  respect  to  the  earth,  with  that  where  her  i  evolution 
began.  This  last  period  29  days  12|  hours,  forms  our  month  as 
indicated  by  the  moon.  A  line  joining  the  moon  and  the  earth, 
does  not  alwavs  coincide  with  that  joining  the  earth  and  the  sun } 
that  is,  the  plane  in  which  the  moon  travels  round  the  earth,  is 
inclined  to  the  plane  of  the  earth's  |>uth  round  the  sun ;  and  this 
incliuafion  is  liable  to  variation,  but  the  medium  is  5  f^^g-  8  min. 
and  49  seconds.  And  as  the  moon  goes  round  tlie  earth  ]2  times 
in  854  days  and  9  hours,  while  the  earth  employs  3054  days  in 
going  once  round  the  sun,  this  circumstance  joined  to  the  inclina- 
tion of  the  paths,  and  other  deviations  occabioned  by  the  mutual 
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ttttiactioo  of  the  heavily  bodies^  must  cause  the  moon  to  pursue 
a  very  ir^^ular  path  round  us,  as  is  seen  in  fact  to  take  place. 

The  sun  being  the  source  of  light  and  heat  to  all  the  bodies 
revolving  about  bim,  the  moon  possesses-  none  but  what  pro* 
ceeds  either  directly  or   reflectea   from   the  suu;   consequently 
Ao  part  of  the  moon  can  be  seen  by  us  until  it  be   illuminated 
by  the   son's   light.    To  understand    the    various    phases,   that 
is,  the  varying  appearances  of  the  moon,    as  seen  by   us,  we 
must  accompany  her  in  one  of  her  monthly  tours  round  our  globe* 
At  the  beginning  of  the  montli  she  is  in  a  line  between  us  and  the 
.  «un ;  consequently  the  enlightened  half  of  her  body  being  turned 
to  the  sun,  no  part  of  it  can  be  visible  to  us  on  the  earth.    In  three 
days  or  so,  having  advanced  some  way  in  her  orbit  round  the  earth, 
and  out  of  direction  of  the  sun,  to  our  lefl  hand  as  we  look  at 
her,  a  small  portion  of  the  enlightened  face  of  the  moon  becomes 
visible  to  us.    This  from  tlie  globular  form  of  the  moon  must 
appear  as  a  small  arch  of  light,  broadest  in  the  middle,  and  taper- 
ing to  a  point  at  each  end,  bending  outwards  toward  the  sun. 
This  appearance  taking  place  when  the  illuminated  portion  of  the 
moon  »s  growing  larger,  it  is  thence  called  a  crescent.     When  she 
has  advanced  so  far  that  lines  to  her  centre  from  those  of  the 
aun  and  the  earth  would  form  a  right-angle  at  tliat  point,  one-half 
of  the  enlightened  lace  will  be  seen  by  us ;  and  sh^  is  vulgarly 
called  a  half-moon,  although  she  has  in  fact  only  completed  the 
1st  quarter  of  her  course,     prom  this  point  still  proceeding  from 
mst  to  east  the  moon  will  exhibit  to  us  more  and  more  of  her ' 
enlightened  fdce,  still  semicircular  towards  the  sun,  and  bounded 
on  the  opposite  side  by  an  arch  more  or  less  lieut.     In  this  position 
ahe  is  said  to  be  gibhou$,  that  is,  hump-backe(|.     Keeping  on  her 
course  to  the  eastward,  more  and  more  of  the  illuminated  parts  will 
be  seen,  until  ^t  Isist  having  performed  one-half  of  lier  path  round 
us,  and  being  in  a  direction  directly  opposite  to  the  sun,  the  whole 
enlightened  mce  will  be  laid  open  to  our  view,  and  she  will  appear 
a  large  bright  circle.     In  this  position,  having  completed  her  ^nd 
quarter,  shp  is  styled  a  full  moon.     Still  adyfincing  from  west  to 
east,  and  the  earth  being  farther  and  farther  out  of  tlie  direction 
of  a  line  from  her  to  the  sun,  the  v^hole  enlightened  face  can  no 
longer  bp  beheld  by  us  :  the  eastern  side  of  tlie  pioon  will  preserve 
its  seinicircular  appearance  ;  but  the  western  bonier  of  the  light  will 
become  gibbous  as  before,  and  at  last  tiirii  to  a  straight  line,  when  the 
moon  has  completed  her  3rd  quarter,  a^id  lines  from  the  earth  and 
suu  would  miee^  in  a  right-angle  at  her  centre,  a^  was  the  case  at 
the  ).st  quarter.     From  this  position  advancing  towards  the  line 
joining  the  earth  and  the  sun,  the  enlightened  part  of  the  moon's 
surface  becomes  less  and  les^  apparent,  ag^iii  assumes  the  shape 
of  a  cresseift,  rounded  towards  the  s|in,  and  at  last  coming  iq 
between  him  and  uS,  the  whole  light  is  turned  away  and  she  is  no 
longer  visible :  this  is  the  point  where  her  monthly  course  began, 
^n<}  is  therefore  palled  the  New  Moon.     Qid  the  moon  revplve  in 
thp  same  plane  that  connects  the  sun  and  the  earth,  it  is  evident 
that  every  time  she  came  betiveen  him  and  us,  she  would  appear 
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to  pass  over  his. surface,  and  would  consequently  intercept  a  large 
portion  of  his  light;  thus  producing  an  eclipse,  a  Greek  term 
signifying  want  or  defect.    As  the  earth  receives  its  light  from 
the  sun,  this  defect  would  properly  be  an  eclipse  of  the  earth; 
but  from  the  antient  practice  of  considering  our  globe  as  the 
principal  body  of  the  solar  system,  it  is  always  called  an  eclipse 
of  the  sun.     Again,  if  the  sun,  inoon,  and  earth,  were  all  in  the 
same  plain,  when  the  moon  came  to  be  full,  that  is,  directly  opposite 
to  the  sun,  the  earth  would  then  be  in  a  line  between  her  and  him, 
and  would  consequently  intercept  his  rays ;' thus  depriving  her  of 
his    light    and    producing   an    eclipse    of  tlie    moon.     But   tha 
plane  of  the  moon's  orbit  being  obliqne  to  that  of  the  earth,  h 
frequently'  happens  at  4>oth  Yiew  and   full  moon,  that  she  passes 
above  or  below  the  earth's  orbit,  and    consequently  is   neither 
eclipsetl  nor  causes  any  eclipse.     When  we  look  at  a  full  moon 
her  body  appears  very  nearly  as  large  as  that  of  the  sun :  but  thb 
is  caused  by  her  short  distance  from  us,  compared  with  that  of  the 
sun ;  his  being  1>6  millions  of  miles,  nearly  400  times  that  of  the 
moon,  which  is  but  240  thousand  miles.     But  the  sun's  diameter 
being  also  more  than  400  times  as  great  as  that  of  the  moon,  it  is 
evident  that  her  shadow  must  be  a  cone  terminating  in  a  point ; 
and  even  when  the  moon  is  nearest  to  the  sun,  and  farthest  from 
the  earth,  this  shadow  can  never  cover  more  than  a  small  portion 
of  the  eartli's  surface ;  consequently  an  eclipse  of  the  sun,  caused 
by  the  intervention  of  the  moon,  can  never  be  visible  over  any 
great  part  of  the  earth.     When  the  moon  is  nearest  to  the  earth, 
-she  sometimes  completely  covers  the  sun's  body,  and  the  eclipse 
then  is  toiai:  on  the  other  hand,  when  she  is  farthest  from  the 
sun,  her  body  apparently  smaller  than  his,  suffers  a  narrow  circle 
or  ring  of  his  body  to  be  seen  all  around  her;  the  echpse  is  then 
called   anuu/ar.     In  eclipses  of  the  moon,  appearances  are  very 
dib'erient.    The  earth  being  much  larger  than  the  moon,  casts  a 
shadow  much  longer  and  broader  than  hers,  which  entirely  cuts 
off  the  sun's  light  from  her  for  a  very  considerable  time.     But  even 
in  the  midst  of  a  total  eclipse  of  the  moon,  her  body  is  pkiinly 
seen  of  a  dull  brown  colour.    This  circumstance  inclined  astrono- 
mers in  former  times  to  suppose  the  moon  to  post^ess  some  real 
light  in  herself,  besides  what  she  received  from  the  sun.     This 
appearance  is  now  known  to  proceed  from  a  very  different  cause, 
which  will  \>e  understood  by  the  following  simple  experiments. 
Take  an  empty  bascm  into  a  room  into  which  no  light  is  a<lmitted 
but  through  a  small  hole  in  the  window-shutter.     Place  the  bason  so 
that  the  ray  of  light  from  tlie  hole  may  fall  within  it  ou  one  side,  at 
a  point  to  be  marked :  then  pour  water  into  the  bason,  and  the  end 
of  the  ray  will  gradually  sink  down  to  the  bottom  of  the  bason,  in  pro- 
portion to  the  depths  of  the  water.     If  the  water  be  made  a  little 
muddy  by  a  few  drops  of  milk,  and  the  air  x>f  the  room  be  filled 
with  dust  or  hair-power,  the  change  in  the  direction  of  the  ray 
will  be  tiie  more  sensible.     Again,  lay  a  piece  of  money,  a  small 
key^  or  any  similar  pbject  in  an  empty  bason,  where  the  light  is 
good,  vuul  move  backn'ards  till  yoi|  lose  ^ight  of  (he  object,  hidden 
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^y  tb«  edge  of  (he  bason.     While  yon  keep  y^mr  pbce,  adotber 
person  must  pour  water  gently  into  the  bason,  so  as  not  to  displace 
the  object,  and  as  the  water  deepens,  the  object  will  return  to 
your  view,  and  gradually  rise  higiier  and  higher  in  appearance, 
altbongh  in  fjct  it  still  retains  the  «pot  where  it  before  was  in-^ 
visible.     In   the  same   way  a  straight  stick,  partly  dipped  into* 
water^   seems   to  be  bent  over  at  the  edge   of  the  water,    the 
lower  end   being  brooght  much   moie  into  view  than   it  would 
be   if  it  were  in   an  empty  vessel.    Now  these  several  efi'ccts 
and  appearances  can  be  explained  in  no  other  way  than  by  sup* 
posing  tiie  rays  of  light  and  consequently  the  rays  of  our  sight, 
when  they  pass  obliquely  from  Xhe  thin  air  into  the  denser  sub-^ 
stance  of  water,  to  be  bent  more  towards  the  perpendicular  point- 
ing to  the  centre  of  the  earth,  than  they  were  before  they  entered 
the  water.     By  being  thus  bent  downwards  from  the  surface  of  the 
water,  a  ray  of  light  and  sight  is  directed  to  a  point  formerly 
invisible,  or  at  least  below  the  direction  of  the  ray  when  in  the 
air  only.     On  the  other  hand,  a  ray  passing  from,  a  denser  to  a 
thinner  substance  or  medium,  as  tlirough  glass  into  air,  is  bent  into 
a  direction  deviating  more  from  the  perpendicular  than  when  it 
was  in  the  glass.     Ka}s  pas:?ing  out  of  one  medium  into  another, 
whether  denser  or  rarer,  in  a  direction  perpendicular  to  the  surface 
of  the  latter  medium,  passlhrough  it  in  the  same  ditection,  without 
being  bent  to  any  part.    The  application  of  these  facts  to  explain 
bow  the  moon  comes  to  be  partially  enlightened  even  in  the  midst 
of  a  complete  to^dl  eclipse,  is  very  simple.     The  rays  of  light  from 
the  sun,  that  fall  upon  the  atmosphere  of  the  earth,  which  is  the 
most  denne  near  her  surface,  will  of  consequence  be  bent  inwards 
towards  the  perpendicular  passing  through  her  and  the  sun,  and  of 
course  follow  a  new  direction,  by  which  a  great  number  of  rays 
fvill  fall  upon   the  moon  when  eclipsed  by  the  earth,  and  will 
convey  to  her  that  portion   of  illumiuation   by  which  we  are 
enabled  to  see  her,  at  the  time  wlien  no  ray  directly  from  the  suu 
can  possibly  reach  her.     This  effect  produced  on  the  rays  of  li«>ht, 
and  consequently  on  tlie  rays  of  vision,  is  termed  refraction^  from 
two  Latin  words  signifying  to  be  broken  backwards.     From  this 
property  of  the  ra>s  of  light  it  happens,  that  in  looking  along  the 
surnc^  of  tiie  sea  m  the  morning,  the  sun*s  body  becomes  visible 
bffore   he   be  actually   above  the  the  horizon ;  and  that  in  the 
evening  Ije  continues  to  be  seen  aftet  he  is  in  fact  sunk  below  tlie 
horizon.     A  curious  instance  of  the  eftect  of  refrzction  occurred 
several  years  ago,  which  produced  considerable  discussion.     In 
carrying  on  the  great  government-survey  of  Britain,  one  of  the 
surveyors  observed  early  hi  the  morning,  with  a  telescope,  from 
an  eminence  in  the  west  of  England,  the  position  of  the  steeple 
of  a  village  some  miles  off.     After  a  few  days,  about  noou^  it 
became  necessary  to.  repeat  the  observation :  but  no  steeple  was 
now  to  be  discovered.    This  change  of  vi«*ibility  and  invisibility  Mas 
observed  several  times,  until  at  laht,  it  struck  the  observer  tJiat  it 
could  be  produced  only  by  refraction,  which,  early  in  the  morning, 
when  the  st^^ple  was  involved  in  thick  fog  and  d^w,  it  Mas  rix^^ 
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op  to  view  from  the  eminence:  but  at  noon  when  the  fog  was 
dispelled,  the  air  deprived  of  its  dense  moistnre  had  so  for  lost 
its  refracting  power,  as  not  to  be  able  to  elevate  the  top  of  t|ie 
steeple  above  the  adjoining  kiid. 

'Ilie  moon  is  also  partially  visibie  to  us,  at  times  when  no  light 
from  the  sou  can  possibly  reach  the  parts  we  see.    Thus  in  irostj» 
or  otlier  very  clear  weather,  when  the  moon  is  a  fesv  days  old» 
and  only  a  small  portion  of  her  enlightened  face  may '  be  sees 
by  us,  the  whole  of  tlie  unenlightened  part  of  her  body  can  be 
plainly  perceived,  of  a  laint  brown  complexion.  ^^Hiis  partial  illa- 
minatron  can  be  produced  only  by  the  reflection  of  tiie  sun's  light 
from  the  surface  of  the  earth,  which  in  this  manner  performs  to 
the  moon  the  same  office  that  she  does^to  us,  in  farnishibg  reiected 
light  upon  those  parts  of  both  globes  which  are  turned  awny  from 
the  sun.     And  this  offioe  the  earth  performs  nnich  more  eflectually 
than  the  moon :  for  the  earth's  surface  being  about  thirteen  times 
as  great  as  that  of  the  moon,  her  power  of  reflection  and  the  mass 
of  light  she  reflects,  most  be  just  as  many  times  greater  than  what 
the  moon  reflects  to  us.     From  the  moon's  presenting  to  us  always 
the  same  face,  in  whatever  part  of  her  orbit  she  may  be,  it  m» 
lows  that  she  turns  onCe  round  upon  her  axis  in  precisely  the  same 
time  that  she  employs  in  turning  round  the  earth,  and  cousequeatlj 
tlie  moon's  day  is  just  equal  to  our  month.    If  a  candle  be  set  on 
a  table  in  the  middle  of  a  room,  and  tltat  a  convenient  distance,  I 
move  round  the  table,  with  my  face  constantly  turned  directly  to 
the  candle    until  I  return  to  the  point  where  I  began  the  circle; 
it  is  plain  that  I  have  turned  once  round  upoii  mysetf,  in  the  very 
same  time  in  which  I  have  turned  round  the  candle ;  for  in  the 
course  of  the  circle  my  face,  by  being  constantly  directed  to  the 
candle  in  the  centre,  must   in    succession  have  been  turned  to- 
wards «very  pert  of  the  nxNS.     Since  we  behold  always  the  same 
(or  very  nearly  the  same)  face  of  the  moon,  it  follows,  that  only 
that  &ce  can  ever    derive  any  benefit  from   the  sun's  rays  re- 
flected from  us,  or  from  what  an   inliabitant  of  the  moon  would 
call  eartli-light,  arid  consequently  that  those  who  dwell  on  the  op- 
posite hide  of  the  moon  which  we  never  see,  can  have  no  other 
light,  when  turned  away  from  the  sun,  than  such  as  we  derive 
from  the  stars,  about  the  time  of  the  new  moon.     It  inust  tht^re* 
fore,  be  a  journey  of  no  common  interest,  for  an  inhabitant  of  tlmt 
side  of  the  moon  which  b  never  turned  towards  us,  to  traverse  a 
portion  of  their  own  globe  (and  the  most  remote  will  have  only 
nbout  two  thousand  two  hundred  English  miles  to  go)  to  obtain  a 
view  of  the  earth,  and  enjoy  the  splendour  of  its  reflected  light. 
As  the  inhabitants  of  the  moon  must  however,  conformably  to  tlie 
wisdom  and  beneflcence  of  the  incomprehensible  Autlu»c  of  all 
being,  be  adapted  to  the  peculiar  circumstances  of  tlic  globe  on 
which  they  dwell ;  the  darkness  in  which  one  half  of  the  moon  is 
involved  during  her  night,  is  probably  the  season  of  repose  and 
sleep,  after  a  day  longer  than  our  fortnight,  in  which  the  want  of 
farth-light  will  not  be  severely  felt. 
9D*  soojacturss  of  ijsgejiious  men  oo  the  nature  of  the  aioon« 
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md  particularly  of  her  surAice,  have  been  various  and  opposite  ; 

•  but  the  opinion  uow  ^uerally entertained  is,  that  thedark  parts  w^ 
observe  are  water,  or  s>ome  other  substance  similar  to  water ;  because 
water,  we  know,  absorbs  instead  of  reflecting  the  rays  of  light, 
and  therefore  must  appear  darker  than  land.  An  objection  to  tbis 
opinion  arises  from  the  iact  that,  by  means  of  powerful  glasses^ 
follows  and  pits  of  various  shapes  and  sizes  are  discovered,  pre- 
serving uniform  positions  and  appearances,  which  could  not  be  the 
case  with  pits  or  hollows,  in  any  fluid  'like  our  water.  That  the- 
suriace  of  the  ui^on  is  beset  with  mountains^  or  similar  elevations^ 
seems  "to  be  unquestionable.  If  her  surface  be  surveyed  with  a 
telescope,  a  few  days  before  or  after  the  half-moon»  that  is,  the  1st, 
or  3rd  quarters,  we  discover,  besides  the  fully  enlightened  part, 
a  number  of  brilliant  spots,  or  points,  situated  within  the  adjoining 
dark  parts,  like  islands  in  the  water.  Continuing  our  observations 
for  some  time,  these  bright  spots  gradually  incncase  in  size,  and 
at  last»  the  space  where  they  first  appeared,  becomes  wholly  en* 
lightened,  while  otlier  brilliant  points  begin  to  show  themselves  in 
the  dark  parts.'  This  appearance  is  entirely  similar  to  what  ba)>* 
pens  on  our  earth.  When  tlie  sun  iirst  rises  above  the  stirface* 
his  rays  first  gild  tlie  tops  of  our  highest  mountains :  but,  as  he 
ascends,  the  light  falls  lower  down  the  mountain  sides,  until  the 
whole,  witli  the  vales  below,  are  fully  enlightened,  while  other 
summits  more  to  the  westward,  begin  to  share  in  the  iUumination^ 
and  this  process  is  carried  on  during  the  whole  of  the  earth's 
rotation  on  her  axis,  by  which  every  point  is  in  succession  exposed 
to  the  rays  of  the  sun.  Judging  of  the  hioon  from  her  resemblance 
to  the  earth,  the  brilliant  spots  we  thus  gradually  discover,  must  be 
the  summits  of  nioimtains,  the  elevation  of  which  was  formerly  by 
much  overrated,  some  having  estimated  the  lunar  to  be  much 
more  elevated  than  the  terrestial  mountains:  better  observations 
have  uow  shown,  that  in  general  the  summits  in  the  moon  do  not 
ex<?eed  half  a  niile>iiL  height,  and  that  the  highest  hitherto  observed^ 
rises  to  the  height  of  about  a  mile  and  a  hall.  Fioa)  certain  peculiar 

.  appearances,  it  is  probalile  that  some  of  tlie  lunar  mountains  are 
volcanoes.  Dr.  Uetschel,  in  1787,  observed  one  in  a  state  of 
eruption,  the  burning  part  being  three  miles  in  breadth :  it  appeared 
through  his  mlniirable  telescopes,  like  a  piece  of  burning  charcoal, 
partly  covered  wiih  a  thin  coat  of  white  ashes. 

That  the  moon  has  a  very  important  influence  on  our  earth,  ia 

-  various  respects,  has. long  been,  and  still  continues  to  be  a  very 
general  opinion:  the  state  of  the  weather,  it  is  supposed,  in  a 
great  measure  is  governed,  and  may  be  foretold,  by  her  con- 
stantly varying  appearances.  But  this  is  not  all ;  the  human  niad 
itself  is  imaghied   to  be  so  fiir  sulyeet  to  the  influence  of  the. 

^  moon,  that  those  unliappy  persons  who  are  periodically  deprived 
of  the  use  of  their  ratioual  faculties,  and  again  restored  to  the 
enjoyment  of  them,  are  even  in  the  language  of  our  laws,  styled 
lunaticny  that  is»  moon-struck.  By  scmie  curious  investigatiops  of_ 
Dr.  llorsley,  the  lale  bishop  of  Rochester,  published  in  the  Trans- 
actions of  the  Biayal  Society  of  Loudon*  the  influences  of  the 
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•nhstance  of  the  moon  on  our  atmosphere,  are  shown  id  t^e  hy  fiuf 
too  unimportant  to  be  taken  into  consideration  in  foretelling  thcT 
kind  of  weafber  to  be  expected  at  the  different  points  of  her 
monthly  course  round  us.  And  the  notion  of  her  effects  on  the' 
human  brain  and  understanding,  seems  to  have  been  formed  in  th^ 
days  of  ignorance,  from  a  fancied  correspondence  between  the! 
periods  of  mental  health,  and  disease  in  lunatics,  and  the  pe^ 
riodical  motions  and  phases  of  the  moon.  One  effect  however, 
really  produced  by  the  moon,  aided  a  little  by  the  sun,  is  a  matted 
of  great  importance,  its  appearances  being  constant,  regolar,  and  of 
great  use  in  common  life.  This  is  the  flowing  and  ebbin?  of  the  sea^ 
or  the  tides,  which  were  described  under  the  artide  Tides,  in  the 
treatise  on  geography. 

The  seasons.  By  the  rotation  of  the  earth  on  its  axis,  by  which 
all  parts  of  its  surface  are,  in  succesi^ion,  exposed  to  the  siin't 
light,  the  appearances  of  day  an<jl  night  are  produced :  and,  by  her 
devolution  round  the  sun  once  every  year,  the  vicissitudes  of  summes 
and  winter,  of  seed-time  and  harvest,  perform  their  regular  course. 
Did  the  earth  move  in  a  circle  round  tlie  sun  placed  in  the  centre; 
she  would  be  at  all  times  equally  distant  from  his'  body,  and  would 
of  consequence  always  receive  nrom  him  an  equal  measure  of  heat 
and  light.  Agaiu,  were  the  axis  of  the  earth  aUvays  perpendiculat 
to  the  plane  of  her  path  round  the  sun^  his  influences  would  al- 
ways be  equally  dispensed  to  the  several' parts, of  her  surface,  ih 
proportion  to  their  relative  positions.  Ilie  rays  of  beat  and  light 
would  fall  perpeildScularly  on  the  parts  of  the  e'^Mk '  uilAer  tbd 
equator,  would  fell  more  and  more  obliquely  on  tlie  parts  on  each 
side,  in  proportion  to  their  distance  from  the  equator*  and  ait  the 
poles,  those  rays  would  merely  touch  the  surface  of  the  globd, 
like  the  tangents  of  a  circle,  and  pass  on  beyond  het  orbit.  Such 
would  be  the  toUsequences  of  tlie  earth's  rotation  oh  kti  axis  stt 
right-angles,  tober  path  round  the  sun  in  the  centre  of  a  circle. 
Neither  of  these  suppositions  however,  are  founded  in  lact':  for 
owing  to  the  mutual  attractions  of  the  earth  and  the  sun,  and  the 
other  bodies  of  the  universe,  her .  path  rouiid  the  sun  is  not  cir- 
cular, but  elliptical.  The  eccentricity  of  her  orbit,  or  the  disfkncje 
of  the  sun  in  a  focus  of  the  ellipse  from  its  centre,  is  about  one- 
sixtieth  part  of  the  medium  distance  of  the  earth  firom  the  eentrj. 
In  her  annual  revolution  round  his  body  therefore,  she  is  mucfai 
nearer  to  him,  at  one  time  of  the  year,  than  at  another ;  and  h«1: 
'nearest  approach  to  the  sun,  happens  at  the  lime  of  our  wntter 
solstice,  lb  the  end'  of  December.  Of  this  we  are  asiitfr^d  fi-oih 
different  causes:  the  truth  of  it  is  even  a. matter  of  commoht  6li^ 
tervation  and  measurement.  We  kn6w  thslt  the  inasnittide  ^f 
.objects,  as  beheld  liy  the  .eye,  increases  or  diminUheslfa  jjr6p«t« 
tioii  as  tficy  are  nearer  to,  or  ferthcr  from,  iM  observer  i  «ra  by 
means  of  an  apparatus  connected  with  a  felescope,  th<^,diitiheter 
of  the  sun's  body  is  fbiind  to  measure,  in  the  end  of  lune,  tfl 
minutes,  94  seconds  of  a  degree,  whereas,  in  the  end*  of  December, 
the  same  dfainetet  measures  S2  minutes,  38  seconds.  In  the  end 
orMareh,  aiitf  Septemlier,  when  t&e  distance  from  the  sun  to  tfie 


^ 


41^  YOUNG  man's   BE^T  COHPAI^rOir* 

earth  is  the  same,  his  apparent  diameter  is  also  the  same,  viz.  9St 
minutes,  6  seconds.    Sinee  this  is  the  case,  it  may  be  naturaliy 
asked^  how  we  in  this  side  of  tl|e  equator,  should  have  the  warm- 
est weather  when  farthest  from  tlie  sun,  and  the  coldest  whev 
(Nearest  to  him.     This  is  owing  to  this  cause,  that  the  axis  of  the 
earth,  instead  of  being  perpendicular  to  her  orbit,  is  in  fact,  in- 
clined to  it  at  an  angle  of  66^  ^2' ;  consequently  the  plane  of  her 
Equator  forms  with  that  «f  her  path,  or  of  the  ecliptic,  an  angle 
0123"*  2d':,  this  angle  is  called  the  obliquity  of  the  ecUptic.    The 
blanes  of  the  equator  and  the  ecliptic,  intersecting  each  other  in  a 
right-line  that  passes  through  the  sun :  and  when  the  earth  comes 
to  the  two  extremities  of-  thai  (ine,  her  axis  being  perpendicular 
to  bothy  the  sun's  light  shines  equally-  over  her  snr&ce  from  pole 
■  ko  pole*^  Day  and   nt^ht  heing  then  of  an  equal  length,  those 
periods  are  thence  called  the  equinoxes^  the  vernal  happeuing  od 
Ibe  20th,  or  21st  of  March,  and  the  autumnal,  on  the  22nd,  or 
43rd  of  September.     The  axis  of  the  earth  invariably  preserving 
the  same  position,  or  being  constantly  directed  to  the  same  points 
in  the  heavens,  the  N.  end  for  instance,  always  pointing  within  a 
%'ery  small  distance  of  what  we  call  the  N.  pole .  star ;  as  the 
earth  continues   her  <iourse  from  the  spring,  or  vernal  equinox^ 
and^  departing  more  and  more  to  the  southward  of  the  plane  of 
the  ecliptic^  the  rays  of  the^siin,  which  at  the  equinox  reached 
just  to  the  foles,  now  advance  more  and  more  oeyond  the  X. 
pole^  and  come-sh|0rt  of  the  S^  pole.    At  last,  on  the  2l8t  of  Jun<r, 
the  earth  arriving  ai  the  poijit  of  her  orbit  where  she  is  the  far- 
thest from  the  sun^  begins  to  return  bac|c  qn  the  opposite  side  of 
ber  orbit*  'the  sun  shines  over  the  N.  pole,  and  falls  short  of  the 
S.  pole  by  a  space  of  23^  28",  equal  to  the  inclination  of  Uie 
equator  to  the  ecliptic.    In  this  position,  by  the  daily  rotation  of 
the  earthi  the  parts  on  the  N,  ot  the  equator  have  more,imd  those 
'on  the  S.  have  less  of  the  sun's  light  than  ftt  the  equinox.    Tlie 
^eys  on  tlie  K.  parts  are  therefore  lo\^er  tlian  the  nights,  iH  pro« 
portion  as  the  place  of  observation  is  nearer  and  nearer  to  the  N. 
pole;  wtiile  just   the  reverse  happens  to  plaoes  on  the  S.  side  of 
the  equator.    The  21st  of  June  we  therefore  call  the  summer 
solstice,  because  then  the  sun  apjparently  stops  ^n  the  angular 
departure  from  the  earth.    Proceeding  iu  her  course  fo  the  22|id 
of  September,,  the  sun's  li^ht  shiiws  less  and  les»  over  the  N.  pole* 
and  more  and  more'  towards  the  S.  pole  ;  and  oa  tlbat  day  shines 
eqnaUy  over  ttie  whole glob^.    Daiy  and  night  are.]q[aiii  each  12 
boursioiig. .  Still  gomg  iforward:  the  N.  pole. ^f. the  esM'^ioMM^ 
t;urned  away  from  th^  suq,  and  the  S.  pole  ^l^ecomes  Utumiaated : 
the  dftf  towards  the  N.  pole  is  shott^e4»  while  that  tpward^  the 
S.  pole  is  lengthened :  ^t  last,^  at  the  ^int^^r  iol^ti4ie,  ,on  the  22nd  of 
December,  the  da^s  and  nwhts  have  .mui|ialiy  ,ch;4i\ged  plapea.    tit 
tibe/oortherh  hemisphere  the  day  is  at  thp  shortest^  and  i&  tkta 
fotttheui,  at  the  longest,    l^roni  this  poiijUt  t^^«iiarth.stm  holds  oa 
^j^  .co«f  se^  the  sup's  Ikht  receding  from  me  S.  pole,  and  apprns^^^- 
•}9g  to  t}i^  iiqnherov  till  the  vempil  equinox,  when  shnung  from  pd^ 
to  pok  as  before,  day  and  niglit  are  of  equal  bngth  aQ  over  ^^ 
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j^obe.  Henoe  it  U  pl^n^tbat  although  the  earth  be  really  an4 
$eo»ibly  uearer  to  the  s^n  m  the  depth  of  winter  than  ia  the  middle 
of  sunuQer*  yet  his  rays  falling  v^ry  obliquely  on  our  northern  part« 
of  the  vvorfdt  a  coniparatively  S9iall  numlier  only  can  fall  on  any 
giTen  space,  and  <;ven  those  that  do  touchy  as  being  reflected  frooi 
Uie  earth  with  an  equal  obliquity,  pan  have  a  very  small  power  in 
heating  the  atmosphere  around  us. 

Comets.  Besides  the  i^elestial  bodies.  aljcea4y  noticed,  there  are 
others  also  revolving  round  the  sun^  called  comets,  from  the  Greek 
term  for  Imrj  because  some  have  appeared  like  long  hair  streaminit 
jn  the  wind  from  a  human  head.  They  motve  hi  ellipses  as  well 
Its  tbe  planets,  but  extremely  excentric,  so  that  exf^epting  in  i 
yery  few  castas,  the  proportion  between  tbe  length  and  breadth  of  tht 
ellipse,  has  never  yet  been  established;  and  their  periods  of  revQ« 
iution  are  so  long  and  inaccurately  known,  that  few  coqiets  havt 
with  certsibty  been  twice  observed.  Xbe  changes  of/  their  appear* 
unce  also  r/ender  tham  very  difficult  to  b^  jrecognijed.  They  aro 
only  sf  en  by  us  when  they  are  nearest  to  the  sun ;  aud  some  axa 
believed  in  tiieir  course  to  moye  far  beyond  our  most  distant 
planets.  Some  appfcar  only  as  a  iii|nt  vapour.:  in  others  tbf 
nuckM,  or  solid  qody  is  perceptible,  amidst  the  gross  atmospherf 
surrounding  them.  As  they  approach  the  sun  they  put  forth  the 
fippearance  of  a  l^eard  or  tail  of  iup&inous  matter ;  always  directea 
away  from  the  sun.  Of  the  real  pature  of  comets  we  are  entirely 
jgiyorfM4 :  but  this  n^^ch  is.  known,  that  they  are  governed  by  thf 
sajDpe.laws  by  which  all  the  other  bodies  in  motion  round  the  sub 
nrf  maintained  in  their  relative  positions. 

The  paths  in  which  comets  move,  in  the  greater  part  of  their 
course,  between  their  oearest  approach  to,,  and  fiirthest  retreat 
Irom  the  Aun,  so  nearly  coincide  with  a  straight  line,  that  they 
seem  to  be  destined  to  iail  upon  his  body :  and  that  they  really 
did  9o»  as  if  to  furnish  him  with  fresh  supplies  of  fuel,  to  maintain 
Jiis  exhausting  but  still  renewed  flames,  was  once  the  fond  fancy 
of  learned  men.  This  notion  however,  has  lo^g  been  exploded ; 
foir  we  know  that  af^r  a  comet  seems  to  ^  draw  so  close  to  the 
sup,  at  le^st  in  point  of  direction  as  seen  by  us,  as  to  become 
invisible  on  nccount  of  the  superior  light  of  the  solar  mys,  after  % 
certain  interval  the  ^omet  etnerging  from  those  rays,  on  tlie  oppositt 
aid«  is  discovered  travelling  back  away  from  the  sun,  with  the  tai)^ 
ot  now  rather  tlie  beard  or  hair,  streaming  before  it,  in  general 
much  increased  in  sixe  and  brilliancy,  from  the  inconceivtbk 
nufqienlationt  of  light  and  heat  acquired  by  its  near  access  to  the 
ana.  Another  opinion  was  aaopted  that,  although  comets  did  not 
iall  mto  jdic  snn^  yet  in  thfsir  return  from  him,  wy  jetreated  fiur 
beyond  our  planetary  sjfitem,  never  more  to  re-enter  it.  This  was 
founded  J9tk  the  suf^sition  tliat  their .  path  in  their  retreat  wgs 
changed  from  a  curve  to  a  stwght  line,  which  coniequently  never 
cpuid. again  turn  to  a  curve*  This  ide^i,  equally  unphilosophical 
and  inaccurate  in, point  of  fact^  was  overthrown  by  the  observatknis 
and  sagacity  of  sir  Isaac  Newton,  who  ascertained  that  in  no  pwt 
of  its  course  did  a  ftm^  move  m^  »  ntwybt  li««»  feirt  in  Sbc  «il» 
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.eamference  of  an  ^ ellipse.  *  This  ellipse  is  extremely  eccentric; 
diat  is,  its  greater  diameter  is  prodigiously  longer  than  the  less 
diameter  t  and  tbe  focus  iu  which  the  sun  is  plaiced,  is  at  a  distance 

*  almost  inconceivable  from  the  other,  which  althotigh  far  bcyoqd 
the  orbit  of  Herschel,  the  most  remote  of  our  planets,  is  still  in- 
eompasaUy  nearer  to  our  sun  than  to  even  the  nearest  of  his 
brother-luminaries,  the  fixed  stars  in  t)]e  firmament.  In  the  day» 
of  ignorance,  ^nd  even  among  uninformed  men  of  our  own  time, 
comets  ha^'e  been  supposed  to  be  only  small  temporary  meteors, 
formed  and  (cindled  up  in  the  Ipwer  regions  of  our  atmosphere, 
kich  as  those,  which,  under  the  ridiculous  naftie  of /ailing  stariy 
We  often  see  shooting  athwart  the  heavens,  in  a  cool  night,  or  as 
those  more  humble*,  which  hoveling  and  fiitteriug  about  on  damp 
ahd  marshy  bottolus,  Wilt  wP  the  wtspy  Jack  wi^  the  kmihem^  ifc. 
amaze,  terrify,  and  mislead  th^  darkling  traveller.  Other  persons 
of  the  present  day,  to  say  nothing  of  all  antiquity,  would  persuade 
'  us'  that  cpitfets  are  the"  commissioned  ministers  of  heaven,  sent 
to  announce  to  mortals  war,  pestilence,  famine,  and  other  dreadful 
or  extraordinary  events.  Better  observations  however,  and  jnore 
tatipnal  judgments,  have  at  last  restored  the  fprmidabio,  but 
Innocent  and  probably  beneficial  comet,  to  its  due  station  among 
the  works  of  the  almighty  and  beneficent  Fryuner  of  the  universe. 
This  body  is  now  acknowledged  to  be  opaque,  that  is,  dark  and 
Hot  transparent,  of  a  splierical  form,  like  our  earth,  the  son,  moon, 
and  planets,  and  to  possess  no  light  or  heat  but  what  proceeds 
from  the  sun.  The  nature  of  the  luminous  hair,  beard,  or  tail, 
is  unknown;  but  in  several  circumstances  it  resembles  the  ap- 
Clearances  produced  by  the  electric  fluid. 

From  the  various  appearances  assumed  l>y  comets  in  different 
parts  of  tlieir  course  round  the  sun,  it  is  very  diflicult  to  ascertain 
their  identity  when  re-appearing  after*  a  long  absence.  Besides, 
from  the  position  of  the  earth  with  respect  to  the  comet  and  the 
sun,  it  may  frequently  happen  that  a  comet  may  enter  our  orbit 
and  turn  round  the  sun,  nay,  even  pass  at  no  great  distaace  iront 
the  earth  in  the  day  time,  so  as  not  to  be  visible  by  us:  tbe 
period  of  its  revolutioir  must  then  being  unnoticed,  remfllD  uQy 
-ascertained. 

^  Fixed  Stars,  These  bodies  are  easily  distinguished  from  comets 
and  planets,  not  only  by  their  constantly  remaining  in  the  same 
position  relatively  to  each  other,  but  by  the  peculiarly  bright 
-twinkling  light  they  send  abroad.  This  dancing  light  occasions 
them  to  appear  much  larger  to  the  unassisted  eye,  than  when  ttey 
are  observed  through  a  telescope,  which  excludes  all  atmospherical 
deception,   and  admits  those  rays  of  light  alone  which  prooe^ 

•  directly  from  the  luminous  body.  With  the  most  powerfiil 
pnagnityifig  glasses,  the  apparently  largest  stars  are  reduced  to 
jnere  brilliant  points,'  wholly  unsusceptible  of  measurement. 
Nevertheless  to  assist  in  describing  and  recogniauig  the  fixed 
stars,  they  are  distributed  into  seven  classes,  according  to  their 

.niagiutudjB  inoai^'eyes.    Those  of  the  greatest  apparent  siaeand 
'brilliancy  are  said  to  be  of  the  1st  magnitude^^  aad  so  oo  to  thos^ 
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#f  ,tbe  5th  and  6di  magnitudes,  which  are  the  smallest  perceptible 
to  the  naked  eye  in  clear  n^eather.  Such  as  are  classed  in  the  7th 
magnitude  are  al^  called  telescopic  stars,  being  discoverable  only 
by  good  glasses. 

In  the  earliest  times,  for  th^  better  knowledge  of  the  stars, 
astronomers  arranged  them  in  various  figures,  called  clusters, 
asterisras^  or  constellations,  named  after  different  persons,  animals, 
or  other  objects  of  celebrity  in  those  days,  bat  without  any  con« 
aideration  of  the  resemblance  of  the  clusters  to  the  objects  they 
represented.  By  this  mode  of  arranging  the  stirs  any  one  may 
be  .discovered  in  the  heavens  or  on  a  celestial  globe,  just  as  readily 
as  London  or  Constantinople  on  a  map  or  terrestrial  globe.  Of 
these  systems  of  stars  ox  constellations,  the  antients  reckoned  fifty, 
to  which  the  modems  have  added  twenty-four.* 

The  earth'  with  her  noon,  and  all  the  other  planets  move  round 
the  sun  in  orbits  inclined  to  each  at  various  angles^  but  all  the 
principal  bodies  within  a  space  not  quite  16  degrees  in  breadth. 
This  space  or  b«h  is  caliea  the  zodiac,  from  the  Ureek  term  for  ao 
animal  or  living  creature,  because  it  passes  over  a  number  of  con* 
stellations  distinguished,  with  one  exception,  by  the  name  of  soma 
human  or  .other  living  creature.  These  constellations  are  twelve 
in  number,  and  they  are  also  called  signs,  each  containing  30 
degrees  subdivided  into  minutes,  seconds,  &c.  so  that  the  whole 
circumference  of  the  heavens  contains  860^.  The  following  table 
Gontdns  the  mark  by  which  each  sign  is  known,  together  with  it« 
aame  in  Latin  and  English. 


•  JhMt  the  appro]priatlon  of  names  to  certain  itan  and  constellatiOBS  is  of  the 
MMt  remote  antiquty  is  not  to  be  doubted  ;  and  the  fenerality  of  translators  aae 
commentators  have  assnred  as  that*  la  the  original  test  of  the  Old  Testament,  ttomm 
of  those  with  whieh  ve  are  acqiiainted  are  to  be  found  even  by  name.  Thus  ^re  are 
«eld  (and  the  precise  samei  are  retaiaed  la  ewr  comema  fttbles,)  tliat  Archtm^  a^d 
Ori9H  and  ttie  Pteiadet  are  distinctly  named  by  the  anther  *it  the  book  of  Jeb,  chajb 
is.  9.  and  auczvili.  sa ;  also  In  Amos  v.  8*.  The  fkct  however  ouglit  to  be  stated  thi^ 
la  the  briffinal  Hebrew,  tlM  terms  thas  rendered  by  others  pecaliar  te  the  Greek 
lanyuafe,  are  very  diAcalt  to  be  understood.  The  verse  where  they  aU  oeenr  la 
the  9tk  vene  of  tte  Is.  chap,  of  Job,  which  may  lie  thus  expressed  la  oar  charae* 
ten;— nfose*  mgath^  M»tet<^  os^AAnaA,  mt-kain  ieman:  thus  given  in  IJatin  by  Dr» 
Richard  Orey,  qui  fteU  nsefiirimm  clrcA^rcm,  cC  sidia  XmrpUum^  tidugque  aUidum, 
«t  psittfralto  miutri:  or  la  Beflish,  (speaking  of  the  Creator  of  the  uniyerstO  A«  wAe 
mmde  him  tt^  trmveiUth  vund  by  »<rM*  and  the  iluaith  contttUationt  aid  tht  tMrm, 
mnd  (#f  uerM  ehmmhen  ^f  the  eeuth.  By  the  nlffhuy  traveUer  -we  are  directed  te 
•nderstand  Arptunu,  by  the  slngserd  Orl^n,  and  by  the  warm  eonstellatlen  tl«e 
Pteiada  or  Amm  elan.  By  other  commentators  these  Greek  names  are  dlArentlp 
appropriated  ;  but  aU  are  equally  desUtute  of  aaj  s«Ud  foundation,  and  Clia  tlMffe* 
fifr9  enly  mbtcad  the  reader* 
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Aries 


The  Bam 


T 


Taurus 


Bull 


Tvitis 


3CS 


Leo 


M— 


Lion 


A 


«  J 


Sagittarius 


Virgo 


Virgia 


—  i>i 


Librm 


Bahace 


^ 


Capricomus 


Aquarius 


rt-^ 


Caiioer 


Crab 


O 


Scorpio 


SopfpioB 


'»-■■'■  I 


Pisces 


Archer 


Goat 


Water-bearer 


•  «  r 


Fishe« 


Vf 


— ■ 


'    The  Mlowtag  are  the  marks  of  die  pfamets,  begiuniag  with  that 
tetrest  the  sun. 


Mercury 
Venus 
Tiie  Earth 
The  Moon 


9 

® 


Mars. 
Jupiter 
Saturn 

Uerschel^  or  the  ) 
Georgium  Sidus  j 
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Ceres  and  the  other  very  small  planets  lately  discovered  hatt 
Wi  received  any  distinctive  characters. 

Agreeably  to  these  characters  it  is  usual  to  distinguish  the  days 
of  the  week  in  the  journal  of  a  ship's  voyage,  and  in  other  writings 
where  astronomy  is  concerned,  as  will  be  shewn  in  speaking  of 

Besides  the  constellations,  some  of  the  most  noticeable  fixed 
stars  have  acquired  particular  names.  The  constelhition  called 
Una  major  (the  great  bear)  is  always  above  the  horizon,  in  our 
northern  climates,  and  in  the  normem  part  of  the  heavens.  In 
this  cluster  are  seven  conspicuous  stars,  fotming  what  is  caUcd 


1 
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Clmrley  Wain :  foor  Ofthem  forming  the  body  of  the  Avaggoti,  ot-  of 
•the  bear,  and  three  running  out  like  the  shafts,  or  like  the  tail  oflh^    . 
animaL    I'he  two  stars  in  the  Imck  of  tlie  carriage,  gr  in  tile  frdnt 
xyf  the  bear,  are  called   the  pointers,  becadse  they  lie  in  a  tih^ 
pobting  very  nearly  right  to  the  Pole  stur,  called  by  the  Arabian 
eftroDomers,  Afruccobah,  being  the  fcist  in  the  consteliati6B  C/inti 
nUnor,  (the  little  bear)  of  infinite  service  in  ascertaining  the  latft- 
tude  of  a  plar e,  ei^cially  of  a  ship  a4  sea,  when  a  good  observe* 
tton  of  the  sun's  altitnde  nas  not  been  obtained.    This  most  hseful 
atar  is  not  hoiverer  precisely  at  the  pole,  or  at  that  pcrint  to  which 
the  axis  of  the  earth  would  extend  if  prodvced,  being  dti^tatft 
lirom  it  1  deg.  44  min.    The  circle  it  apparently  describes  round 
the  N.  po4e  is  therefore  invisible  to  the  eye :  and  tt  is  a  striking    . 
proof  of  the  acuteness  of  obsevadon  in  the  Ph<»niciati  navigalors» 
and  other  astr^iuomers  of  this  eairt:,  that  they  goTemed  their  coursa 
by  the  permanent  position  of  th^  pole  star  itself,  whHe  the  other 
mariners  of  the  wctrld  were  often  bewildered  in  their  cboi^  of 
dtfcer  celestial  guides.    Of  all  the'  cousteHalioiis,  none  iNittie  sb 
tiear  to  ^  reBetnUence  of  the  object  indicated  by  tlte  name,  as 
Ori&H,  beibre  m^nfioncfd.    It  libs  across  t^  zodiac  S.  £.  firom  the 
Seven  stars ;  wrth  a  Ihtle  imagiaation  the  .vtars  coaofiosiiig  it  niaV 
^  be  made  to  express  the  figure  of  a  warrior  with  his  belt  and  swordf^ 
and  the  circnmfbnence  of  his  shield.    The  cluster  called  by  thn 
antients  the  Pleiades,  a<jd  by  us  the  Seven  stars,  is  well  known : 
it  is  situated  in  the  neck  of  the  Bull,  the  second  constellation  iti 
the  Zodiac,    l^hiar  cluster  notmthstanding  its  name,  shows  to  the 
'  eye  only  six  stars ;  but,  by  a  telescope,  apwards  of  seventy  may  foe 
.  counted  within  its  bounds.    On  a  general  look  the  whnfc  stars  m 
the  heavens  seem  to  amount  to  a  multitude  innumfrablc :  but  this 
is  bwktg  to  the  apparent  irregularity  of  their  positions,  and  to  mnr 
inability  of  seeing  more  than  one  half  of  them  at  any  one  thn^, 
AstroROiners  however  by  accurate  observation  have  discovered 
those  visible  by  the  eye  al6ne,  without  fnstmmeats,  to  be  about 
9182.    Thf^  Was  the  number  reckoned  by  the  celebrated  observer 
Flamsteedj  whose  residence  on  the  hill  hi  Greenwich  park  was 
^  converted  into  the  Royal  Observatory,  from  which  we  cakutete 
'  tike  l6n«tud^  of  places  oti  th4  globe. 

Of  the  nature  of  the  starir  wc  can  judge  opjy  by  analogy,  and 
suppose  to  be  of  the  same  nature,  and  probably  of  the  same 
magnitiide  with  our  sun,  each  immoveable  in  his  place,  with 
respect  to  the  other  similar  bodies,  and  possessing  in  itself  a 
faculty  of  bestowing  light  pid  heat  on  a  number  of  dark  globes 
revolving  round  it,  aa  our  earth  and  the  other  planets  roll  round 
the  sun.  On  the  suppontion  that  the  "stars  are  aH  of  the  same 
.  magnitude,  their  dimiretif  apparent  brilliancy  can  be  accounted 
for  only  by  their  different  distances.  Every  on^  kootrs  that  the 
relative  positions  of  objects  in  tive  covntry,  hills,  towns,  steeple's^ 
<&c.  undergo  very  sensible  «hato^  in  our  view,  as  we  a{|er  our 
situation  m  travelling,  and  ^  that  the  change  is  always  exactly 
proportioned  to  tfie  dlslance  of  the  several  objects ;  those  only  a 
f«w  fields  off  the  road  rapidly  assume  9a^  ppsitioiis  rel^tivfe  t4» 
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Hi  •  but  we  must  travel  many  miles  before  the  distant  mouDtaiu# 
put  on  any  stnl^io?  aiteratiou  in  their  appearance.  The  mean  dlis* 
tanee  of  the  earth  from  the  sun  or  the  radius  of  her  orbit,  supu 
poiing  it  a  circle*  is  about  95  millions  of  miles ;  the  whole  diameter 
must  therefore  be  190  millions  of  miles,  a  space  23,750  ttmes 
greater  than  the  whole  diameter  of  the  earth  itself,  and  certainly 
.  aufiicient  to  produce  some  sensible  change  in  the  relative  positions 
of  objects,  placed  within  any  calculable  distance  of  an  observer 
situated  successively  at  the  two  exti^mities  of  the  diameter  of  the 
earth's  orWt.  Even  this  prodigious  change  of  place  however,,pro- 
duces  Uo  change  in  the  appearance  of  the  fixed  stars.  Sirius,  in 
the  constellation  of  the  Greiit  dog^  f  Cants  major  J  which  in  our 
qoatter  of  the  world  never  rises  high  above  the  southeiti  horizon. 
Is  perhaps  the  most  brilliant  star  of  the  first  magnitude,  and  is 
therefore  supposed  to  be  the  nearest  to  our  sun»  If  with  the  beu 
instruments  his  appeamnce  and  position  relative  to  other  stars 
aroond  him  be  observed  from  the  earth,  when  she  is  between  him 
and  the  sun»  and  consequently  nearest  to  the  star,  and  be  again 
observed  as  soon  as  Tisible  out  of  the  sun's  rays,  when  the  earth 
has  arrived  at  the  opposite  point  of  her  orbit,  no  sensible  altera- 
tiOtt  in  the  appearance  of  Sirius,  or  of  his  situation  with  respect 
to  th^  other  stars  can  be  perceived.  An  unanswerable  proof  this 
of  the  wcalculable  remoteness  of  our  sun  from  even  the  nearest 
of  his  brother  suns. distributed  over  the  inconceivable  spaces  of 

the  univetse.  .         *  ;        . 

Mi/ky  way.  The  starry  heavens  are  begirt  with  a  broad  «watb^ 
or  belt  of  whitish  light,  in  some  places  separated  into  two  smaller 
belts  to  be  afterwards  conjoined :  hence  it  has  its  name  in  English; 
,or  as  it  is  called  by  equivalent  Greek  and  Latin  appellations,  the 
gala^cy  and  the  ina  iactea.  This  milky  appearance  is  now  known  jo 
proceed  from  the  accumulated  light  of  an  innumerable  multitude 
of  stars,  too  remote  (if  we  are  not  allowed  to  suppose  them  to  be 
realty. too  small)  to  be  distinguished  by  the  eye  alone.  Besides 
the  milky  way,  in  various  parts  of  the  heavens  are  seen  small  spots 
of  a  similar  appearance,  which,  when  examined  with  the  telescope, 
fkm  found  to  consist  of  clusters  of  stars,  the  assembled  light  of  which 
alone  is  perceptible  by  our  eyes :  fa>m  their  indistmct  cloudy  ap- 
peamnce^ these  whitish  spota  are  called  nelmtfi€. 

» 

/ 
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The  spacious  firmament  on  high, 
With.all  the  bhie  ethereal  sky. 
And  spangled  heavens,  a  sliining  frame, 
,   Their  Great  Original  proclaim. 
Th'  unwearied  sun,  from  day  to  day, 
Does  hiB  Creator's  power  disphiy» 
And  publishes  to  every  landi 
The  work  of  en  A^igbty •  hand. 

Soon  as  tbe  evening  sh^det  prevail^ 
Tbt  moon  lakes  up  w  wondrous  tale. 


And  highily  to  the  listening  earth 
Repeats  th«  story  of  her  birth : 
While  all  the  stars  that  round  her  hurn^ 
And  all  the  planets,  in  their  turn. 
Confirm  the  tidings,  as  they  roll. 
And  spread  the  truth  from  jpole  to  pole4 

Wliat  though  in  solemn  ulence  all 
Move  round  this  dark  terrestrial  bail  ? 
What  tliough  no  real  voice  or  sound 
Amid  their  radiant  orbs  be  found  1 
In  reason's  ear  they  all  rejoice. 
And  utter  forth  a  glorious  voice ; 
Forever  sii^ng,  as  they  shine, 
"  The  hand  that  made  us  is  divine/'      AnDifloitft 


CaRONOLQGT^ 

Oke  of  the  most  useful  applicatiofis  of  astroholny  is  the  hieasui^> 
ment  of  time,  and  the  arrangement  of  its  several  portions,  so  aa 
to  ascertain  th«  date  of  events  occurring  in  the  nvorld,  and.  io 
adjust  tiieir-  positions  agreeably  to  the  order  in  which  Ihey  took 
place..  This  is  the  busmess  of  cArono/o^,  a  term  consisting  of 
the  Greek  words  cArono^,  time,  and  ioges,  reason  or  discourse. 

The  simplest  ..and  most  natural  way  of  dividing  time  is  drawn 
from  the  regular  succession  of  light  and  darkness,  or  of  day  and 
night,  and  of  the  apparent  motions  of  the  heavenly  bodies*  In 
speaking  of  time  however,  by  a  day  we  ipean  24  hoyrs,  or  the 
time  of  one  complete  rotation  of  the  earth  on  its  axis.  The  com- 
mencement of  the- day  has,  in  difTerent  countries  and  at  different 
periods,  been  reckoned  in  various  Ways ;  and  an  acquaintance 
with  theise  is  indispensable  for  a  right  understanding  of  historical 
account  of  important  traoaactions.  The  most  antient  oeeple  of 
whom  we  have  any  accounts,  the  Babylonians  and  Chaldeans, 
the  Indians,  the  Persians,  the'  Syrians,  be|(att  to  count  tlieit 
day  from  sunrise.  The  civil  day  of  the  Jews  began  also  at 
«unrise,  but  the  day,  as  for  as  relisious  or  sacred  matters  were  con-* 
oerned,  begaa  at  sunset :  and  this  latter  mode  was  followed  by 
their  southern  neighbours  the  Arabians,  as  also  by  the  Athenians^ 
the  Gauls,  and  other  European  nations.  From  Pliny  we  Icaru 
that  the  Egyptians  counted  their  civil  day  from  midniffht.  As  at 
midnight  the  sun  is  at  his  greatest  depression  below  we  horizon^ 
and  then  begins  to  run  his  daily  race  till  midnight  again  comesf 
pouad,  that  s^ms  to  be  the  most  natural  commencement  of  the 
tiay :  it  was  accordingly  adopted  b^  both  Greek  and  modern 
astronomers,  as  Hipparcbusy  Copernicus,  &c.  and  is  now  used 
over  die  {greater  part  of  Europe.  The  astronomical  day  as  it  is 
called,  being  that  employed  in  astronomical  calculations,  begins 
jipt  «t  midnight^  but  at  the  ensuing  noon.    Thus.  9  in  the  morning 
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of  Sunday,  the  l$t  of  January,  1816,  accordtnc  to  our  commoi» 
computation  from  sthe  preceding  midnight,  would  by  asl^onomert 
be  reckoned  the  Slst  hour  of  the  Saturday,  the  31&t  of  December, 
1814 ;  and  new-year's  day  would  not  be  counted  to  begin  till 
the  end  of  the  24th  hour,  or  noon  of  Sunday*  This  mode  is  fol- 
lowed in  keeping  a  ships'  journal  at  sea ;  the  first  12  hours,  op 
tfiose  from  noon  to  midnight  are  denoted  by  P.  M.  (^si  meridiem^ 
after  mid-day,)  and  the  second  12  from  midnight  to  noon  are 
marked  A.  M.  fante  meridiem,  before  mid>day.)  Formerly  all  oyer 
Italy,  but  of  late  only  in  the  Papal  and  Venetian  territories,  the 
day  was  reckoned  to  begin  at  sunset;  the  1st  after  which  n'as 
1  o'clock,  the  2nd  2  o'clock,  Sic.  Thus  on  the  days  of  the  equinox,, 
the  2l8t  of  March  and  23rd  of  September,  when  the  sun  set  atC 
o'clock  of  our  time,  midnight  fell  at  Venice  .at  B  o^clock,  and  the 
foUowingnooB,  12  hours  later,  at  18  o'clock.  When  the  sun  set 
at  3  quarters  after  4  of  our  time,  midnight  happened  at  i  past 
7  o'clock  at  Venice,  and  the  foHowing-  noon  at  19j^  o'clock :— ex» 
pressions  sounding  very  stange  in  our  ears,  as  well  as  the  common*, 
question,  At  what  hour  is  it  noon  to-day  ?  The  mode  of  counting 
,  time  in  Italy  is  now  howeVer  most  probably  conformed  to  that  of 
the  otter  states  of  Eiurope,  in  consequence  of  the  subversion  of 
the  antient  goveranents  by  French  invasion. 

Among  we  Jews,  the  Greeks,  the  Romans,  and  some  othea. 
nations,  thii  day  4nd  night  wete  each  divided  into  4  vigils  ot 
watches,  because  each  diviftioo  was  the  tine  during  which  a  certain  ■ 
number  of  soldiew  kept  watch,  or  wece  upon  guard,  as  we  say. 
A  watch  is  atM  used  to  signify  the  number  of  hours  during  which, 
a  certain  portion  of  a  ship^s  company  are  upon  immediate  duty* 
The  antient  watches  began  at  sunset  and  lasted  for  9  hours,  the 
!lnd  beginning  at  9  in  the  evening,  the  3rd  at  midnight,  the  4tli. 
at  3  in  the  morning,  and  ended  at  sunrise,  when  began  the  1st 
watch  of  the  di^,  the  2ad  at  9  in  tlte  morning^  tbe  3rd  at  nooiv  and 
the  4lh  lasted  n>om  3  in  the  afternoon  to  sunset.  In  the  south  oi 
Europe,  in  Judea,-  and  other  low  latitudes,  where  the  dilRprence 
between  tlie  setting  and  rising  of  the  sun,  in  summer  and  winter^ 
is  omch  kss  noticeable  than  in  this  countiV,  the  vague  division  of 
the  day  wafr  sufficiently  accurate  for  orainary  purposes:  but  in 
ascertaining  the  precbe  occurrence  of  any  event,  as  in  t^ose  recorded 
contteming  our  Saviour  and  his  apostles  and  disciples,  in  the  New 
Testement,  attention  ought  to  be  pakl  not  only  to  t|^  watch 
specified,  but  to  the  season  of  the  j^ear. 

In  modern  Europirthe  day  is  divided  into  24  equal  parts  (or  two 
twelves)  called  hours,  from  the  Latin  kora;  each  hour  into  W 
minutesy  each  minute  into  60  seeeods,  and  so  oo  by  a  continned 
division  into  60  equal  parts.  From  accurate  experimeitf  it  hna 
been  fpund  that  in  London,  in  N«  Int.  61^*  31 '« in  a  iiouse  ele^Med 
113  feet  above  the  levdi  of  the  sea,  when  Fahrenheit's  thermometer 
Indicated  a  temperature  of  60  deg.  and  the  mercury  in  the  faaronin^ 
ter  stood  at  30  inches,  a  pendninm  in  leqgth  39 .  1196  Englisb 
standard  inches  (not  39 .2  inches  as  is  commonly  suppooed)  wonM 
perfbrm  iti.  vibntions  pieciaely  in  one  aecond  of  tone ;  tbait  il^* 
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iv0«lfl  l^at  eo  times  la  one  oiiaute,  9000  times  m  oae  iiOor,  and 
•86,400  times  in  one  day. 

By  obserrine  the  period  elapsed  between  one  new  moon  and 
another,  was  obtained  the  notion  of  a  month ;  and  agreeably  to 
tbe  intervals  betwean  the  new  moon,  the  first  quarter,  full  rnooii^ 
•and  the  last  quarter,  the  month  was  divided  into  4  equal  portions 
<»r  weeks ;  each  consisting  of  7  days,  because  the  month  was  rudely 
estimated  at  28  days.  But  instead  of  28  days,  the  moon  takes  29| 
'days  in  her  course  fVom  new  to  new,  consequently  4  weeks  want 
1}  "day  to  keep  pace  with  the  moon.  The  days  of  the  week  were 
named  from  their  order,  the  1st,  the  2nd,  &c.  by  the  Jews  and 
Greeks.  Tbe  Romans  gave  them  names  from  divinities,  to  whorii 
Hiey  were  in  some  manner  consecrated ;  and  partly  in  imitation  of 
them,  partly  in  imitation  of  our  Saxon  ancestors,  who  had  likewise 
appropriated  Hie  days  to  divinities  of  their  -own,  agreeing  in  m&nj 
characters  with  those  of.  the  Romans,  vre  have  adopted  names 
bearing  a  relation  to  both.  The  first  day  of  the  week  the  Romans 
called  die»  Soih  (the  sun's  day)  or  Sunday,  called  also  by  Chris* 
tians  dies  Damhuca,  the  Lord's  day,  distineuishedby  astronomers 
«nd  seamen  by  this  mark,  Q :  2.  dies  Lutue  (the  moon's  day) 
Monday,  >  :  3.  dies  Mortis  (Mars'  day)  Tuesday  from  the 
•Oenn^  Tnesco^  ^  :  4.  dies  MercurU  (Mercury's  day,)  Wednes- 
day from  the  German  Wode%  $  :  6.  dies  Jovts  (Jupiter's  day) 
Thursday,  from  tiie  German  Thor,  %  :  6.  dies  Veneris  (Venu^ 
day)  Friday  from  the -German  Friga,  $  :  and  4ft>^iS>atttnit  (Saturn's 
day)  Saturday,  called  also  by  Jews  a6d  Christians  dies  Sabbati, 
being  the  Mosaic  Sabbath,  1^ .  The  Romans  in  the  early  periods 
of  their  state  are  said  to  faav«  empWed  a  year  of  only  \en  months: 
but  this  being  at  great  variance  with  the  solar  year,  two  others 
were  introduced  in  the  beeinning»  making  the  following  twelve,  in 
which  the  reader  will  readily  discover  our  own  names,  vix.  Janu- 
aritt^,  Februaritts,  Martins,  Aprilis,  Maias,  Junius,  Quintilis,  after- 
vrards  Julius  in  honour  ^  JuKns  Csesar,  Seztilis,  afterwards 
Augustus,  in  honour  of  his  nephew  and  successor  Augustus 
Ctesar,  September,  October,  November,  and  December.  These 
last  four  months,  as  also  Sextilis  and  Quintilis,  were  so  called,  as 
being,  according  to  the  meaning  of  the  Latin,  the  5th,  6th,  7th,  8th» 
^th,  and  10th  months  from  Martins,  originatty  counted  the  1st  of  the 
year ;  a  distinction  afterwards  conferred  on  Jaauarius.  Such  how- 
ever, viras  the  discordancy  Ibetween  the  Roman  computation  and 
the  true  4)0urse  of  the  earai  round  the  sun,,  that  in  the  year  4ft 
liefere  Qirist,  J  alius  Csesar,  areater,  if  possible,  in  his  schemes  for 
the  benefit  of  the  empire  in  the  arts  of  peace,  than  in  bis  exjrfoits 
in  the  field,  found  ft  necessary  to  introduce  a  thorough  reform 
In  tbe  Roman  calendar,  founded  on  the  best  observations  of  the 
motions  of  the  earth,  sun,  and  moon,  whicli  tbe  want  of  instruments 
|)ermitted  astronomers  then  to  make.  Directing  therefore  the  cur- 
rent year  to  run  on  for  15  months,  containing  445  days,  he  at  last 
brought  the  1st  of  January  to  coincide  with  the  proper  place  g( 
the  earth,  in  the  ecliptic,  agreeing  with  that  day.  Th*is  famous 
>car,  on  account  of  the  changes  it  occasioned  m  festivals  and  othet 
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i^pochs  went  by  the  name  of  the  year  of  c9nfuHon.    The  appareat 
course  of  tlie  sun,  that  is,  the  real  course  of  the  earth  from  any 
given  point  in  the  ecliptic,  Caesar  found  to  take  up  3064  days.    As 
this  quarter  or.(>  hours  would  in. 4  years  amount  to  24,  or  a  whole 
.  day,  he  directed  every  4th  year  from  the  1st  of  his  (tlie  Julian) 
period,  being  the  year  45  before  Christ,  to  consist  not  of  365,  but 
of  306  days,  bv  which  the  5th  year  would  again  coincide  with  the 
sun.    The  additional  day  was  not  however  added  at  the  end  of 
pecember  but  introduced  after  the  23rd  of  February.  The  Romans 
followed  what  to  ms  appears  a  very  uiiskHiul,  but  to  them  a  very 
useful  mode  of  reckoning  the  days  of  the  month.     From  about 
the  middle  of  each  tliey  counted  backwards  from  the  first  dayof 
the  ensuing  month.    S'his  1st  day  of  Ma|:ch  was  the  Kalepds  of 
that  month,  the  last  or  28th  day  of  February,  was  called  the  day 
before  the  Kalends  of  March,  |ind  the  24tb  of  February  became 
the  6th  before  the  Kalends  of  March.     Here  in  order  to  lengttien 
tlie  month  of  February  to  29  days,  and  consequently  the  yes^  to 
^6,  Caesar  directed  not  only  the  24th  but  also  the  25th  days  to 
be  both  counted  the  6th  before  the  .Kalends.    Hence  the  year  was 
called  bissextile,  as  having  twice  the  6tli,  and  we  also  call  it  U^p 
year,  because  it  passes  over  the  bpunds  of  conimon  years;  and 
)he  day  thus  introduced  into  February  was  said  to  be  intercalated* 
Thi^  Julian  correction  admirable  a|  it  was,  still  erred  a  little  ia 
excess.    The  true  sol^r  year,  or  the  time  employed  by  the  earth 
in  revolving  round  the  suq,  reckoning  from  any  given  point  to 
th^  same  point  again,  instes^d  of  being  365  days,  6  hours,  we  b^ 
lueans  of  our  instruments  know  to  be  only  365  days,  5  hours,  48 
.  jniqutes,  49  seconds.    The  motions  of  the  earth  and  sun  therefore^ 
gained  upon  the  complete  computation  of  time,  and  occurr^  so 
much  sooner  than  the  calendar  pointed  out.     Thus  the  vernal 
equinox,  which  in  Caesar's  time  happened  on  the  25th  of  March« 
took  place  on  the  21st,  at  the  time  of  the  council  of  Nicoea,  ii| 
323:  and  in  )562,  the  equipox  having  still  advanced  so  as  to 
happen  on  the  11th  ^^f  M^rcb,  pope  Gregory  XIII.  assembling 
Ht  Rome  the  best  astronomers  of  Europe,  by  their  advice  struck 
off  10  dqys  it>  the  n^onth  of  October,  directing  the  4th  day  to  be 
counted  and  called  the  15tl].    T\x\^  important  correction  being 
promulgated  by  the  papal  authority,  soon  after  the  change  of 
religion  took  place  in  Europe,  it  was  very  absurdly  r<gected  by 
most  protestant   states.     Even  in  this  land   of  science,  and    of 
liberality  of  sentiment  on  religious  matters,  such  .^ere .  the  pre? 
judices  of  many,  that  it  yvas  not  until  so  late  as  tl^  year  1752^ 
that  the  Gregorian  correction  of  the  J^Han.  vear  was  publicly 
authorised  and  adopted,  by  an  act  of  tlie  British  legislature.    By 
that  time  another  day  had  been  lost,  and  1 1  days  were  to  be  struck 
pff)  so  that  (he  ^rd  of  September  of  that  year  ^as  declfired  to 
be  the   14th  of  the  same  month.    Some  inaccur^icies  howeyer* 
still  subsisting,  the  year  1800,  although  bissextile,  v\ras  reckoned 
p  common  year,  and  thep  12  days  being  struck  off,  what  before 

{he  Gregorian  correction  would  have  been  the  1st  of  January^ 
became  the  13th.    The  difference  between  the  Julian  and  th« 
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tMresent  way  of  reckoning,  or  between  the  Old  and  the  New  Style, 
IS  now  therefore  12  days.  It  is  as  ungracious  and  unkind,  as  it  is 
difficult  to  wean  ourselves  from  old  attachments :  but  it  will  do 
no  harm  to  the  fast  friends  of  the  Old  Style  to  consider ;  and  it 
will  be  but  an  amusement  to  the  younger  reader  to  compute,  in 
what  future  periods  of  the  world,  if  the  old  reckoning  be  followed, 
Christmas  will  fall  upon  Lady»day,  when  upon  Midsummer^  whep 
upon  Michaelmas,  and  when  again  upon  Christmas,  when  a  whole 
^ear  will  be  lost  in  the  reckoning.  This  is  a  simple  question  of 
proportion  :  if  in  1B45  years  (from  Caesar  to  the  beginning  of  this, 
century)  the  Old  Style  fall  back  12  days>  in  how  many  yeant 
will  Christmas  fail  on  ^he  25th  of  March,  Ul  days,  on  Midsummer 
the  21st  of  June,  179  days,  and  so  on.  '  '^ 

In  computing  time,  dinerent  nations  have  chosen  different  great 
and  important  events,  from  which  they  begin  to  count  their  years. ' 
The  Jews  originally  did,  and  still  do  count  from  the. creation  of 
the  world,  from  the  flood,  from  the  call  of  Abraham,  and  other 
remarkable  occurrences,  in  the  history  of  their  nation,  recorded 
in    the    Old   Testament.    The   antient    Greeks   reckoned    from 
the    introduction    of  the    celebrated    Olympic    games,     which 
were  exhibited   every   6th    year,    at    Olynipia,    a    city   on   the 
western  coast  of  Peloponesus,  now  the  Morea  in  Greece :  these 
games  were  of  great  antiquity,  and  having  been  discontinued  for 
some  time,  were  revived  in  the  year  before  oui:  era  776»    The 
knowledge  of  the  Olympiads  is  of  great  importance,  as  by  them  all 
the  Greek  historians,  and  even  some  of  the  Romans,  regulated 
their  chronology.    Vestiges  of  this  mode  of  computing  time  may 
be  traced  among  the  later  Greeks  down  to  the  year  440  of  Christ. 
The  Romans  usually  dated  events  from  the  building  of  the  city 
(U.  C.  or  ab  urbe  conditaj  corresponding  to  the  year  753  of  the 
Christian  era.    The  Arabians,  Turks,  and  some  other  Mahometana^ 
reckon  their  time  f^om  the  flight  of  Mahomet,  in  tbe  commence- 
ment of  his  appearance  as  a  teacher  of  religion,  from  Mecca  where 
he  was  born,  to  Medina  where  he  was  buried.    This  flight,  or  as  it 
Ss  called  in  Arabic  hegira^  happened  in  our  year  022 :   but  the 
Persians,  although  equally  followers  of  Mahomet,  count  from  the 
era  of  Jesdegird,  beginning  in  632. 

Our  common  Christian  era,  commencing  at  the  birth  of  our 
Lord,  was  not  introduced  until  the  year  532,  by  the  labours  of 
Dionysius  of  Rome.  In  settling  this  point  however,  so  long  aftor 
the  event,  he  seems  to  have  erred  in  placing  Christ's  birth  4  years 
later  than  the  truth.  If  then  the  creation  took  place  4004  years 
before  that  event;  (and  this  seems  to  be  the  best  founded  opinion 
in  a  vast  Variety  entertaine<l  by  learned  men,)  it  must  have  bap* 
pened  4008  years  before  our  era :  and  the  present  year  1815, 
ought  to  be  counted  the  1810th  year  from  the  1>irth  of  oar 
'Saviour. 
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Thejbllowing-is  a  Hit  qf  a  fiw  ^tke  mwt  impartmt  evenH  m  the 
history  of  ike  world,  Jram  the  crcatioH  to  the  pruent  time : 


Year  k^f&rt 

the  cemtnen 
CkriiUan     \ 


TheCrMtioii        .  •  '. 

The  deluge  or  Noa(i^8  flood 

The  .colling  of  Abraham 

Hoses  boni 

Cecrops  founds  the  kingdom  of  Athens 

Cadmus  carries  Fho&nician  letters  mto  Greece 

The  Pentateuch  or  first  five  books  of  Moses  written  ' 

l!^re  built         .  •  .  . 

Carthage  founded  by  the  Tynans 

Destmcticm  of  Troy         •  » 

Dedication  of  Solomon's  temple  at  Jerusalem 

Eimof  the  Olympiads  began        '     • 

Era  of  the  building  .of  Itom^ 

Maps  and  globes  introduced  into^  Greece  by  Anaximander 

Tarquin  the  proud,  the  last  king  of  Rome,  expelled 

X«rxes'  expedition  against  Greece 

Ezra  restores  Jerusalem;  seventy  weeks  of  years,  or  490 
years  before  the  death  of  our  Saviour 

Tlie  history  of  the  Old  Testament  closes  about 

Alexander  the  Great  bom  .  «  • 

Sun-dial  first  erected  in  Rome  ... 

Dionysius  of  Alexandria  began  his  era,  being  the  first 
who  ascertained  the  solar  year  to  consist  of  M5 
days,  5  hours,  and  49  minutes      .  • 

The  first  Punic  war  began 

liannibal  invades  Italy  over  t^e  Alps 

Paper  invented  in  Chma 

Tlie  first  library  formed  in  Rome 

Corinth  and  Carthage  destroyed  by  the  Romans. 

History  of  the  Apocrypha  ends  •  . 

Julius  Caesar's  first  descent  in  Britain 

Csssar  defeats  Pompey  at  Pharsalus 

Celebrated  library  at  Alexandria  accidentally  burnt 

Caesar  murdered  by  Brutns  and  other  conspirators 

The  Saviour  ^  the  World  bom  • 


4008 

2332 

1985 

1671 

1556 

1493 

1452 

1252 

1233 

1184 

1008 

776 

753 

600 

509 

481 

458 
490 
356 
203 


285. 

264 

218 

170 

168 

146 

135 

55 

48 

48 

44 

5 


Yemrt(ffer 
the  CkHe* 
iimn  era* 


The  common  Christian  era,  as  settled  by  Pionysius,  began 

on  the  1st  of  January,  Christ  being  then  4  years  old 
Jesus  Christ  baptized  by  John 
He  suffers  at  Jerusalem  in  the  38th  year  of  his  age 
Claudius  Caesar^s  expedition  to  Brilaiii  •     . 

Londw  became  <i  Roman  statioD  • 


1 

29 
33 
43 

#0 
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'71 


After 
CkritUan 

€ra» 

60 
70 

79 

85 
ISl 

974 


Christianity  saM  to  be  mtrediiced  into  Brhain 
Jerasalein  taken  and  utterly  destroyed  by  Vespasian  and 

Titus     •        .  .  • 

Ponspeia  and  Herculaneum  overwhelmed  by  an  eruption 

of  Vesuvius.    Pliny  the  elder  dies 
Agrieola  builds  his  wall  between  the  Forth  and  the  Clyde 
Adrian  builds  a  wall  between  Newcastle  and  Carlisle 
Silk  first  brought  from  India  «  .^ 

Wines  first  made  in  Britain 
The  Franks,  a  German  nation,  settle  in  Gaul^  which  from 

theni  was  called  France     >          .               ,                •  977 
Observation  of  Sunday  enjoined  under  Constantine  the     * 

first  Christian  emperor  of  Rome                                   »  321 
Constantine  removes  the  seat  of  empire  from  Rome  to 

Byzandnm,  thence  called  Constantinople         »            »  998 

Roman  empire  divided  into  eastern  and  western             •  S04 

Europe  overrun  by  the  Goths  uader  Akric         •            .  401 

France  focmed  into  a  kingdom  under  Phaiamond            •  4S0 

City  of  Venice  founded        •            •                .                .  459 
The  Mahometan  en  of  the  Hegira  or  flight  of  Mahomet 

from  Mecca  begins        .                •                •                »  MC 

Ei^land  invaded  by  the  Danes         •               •                •  MS 

Glass  first  brought  to  England  ^  .   •               •               .  en 

The  Britons  sulxlued  by  the  Saxons                 •                .  08S 

CoBiputations  from  the  birth  of  Christ  used  in  history    •  748 

Charlemagne  founds  the  western  empire                        •  M# 

Juries  instituted  iti  England                            •               .  ^^ 
Arithmetical  cyphers  brought  into  Enn^  by  the  Saracens : 

letters  of  the  alphabet  had  hitllerto  been  used            •  Ml 

Paper  made  of  cotton  rags  in  use         •            •               «  •1000 

The  Danes  finally  driven  oat  ot  Scotland                       ,  1M« 

The  coiiquest  of  England  by  William  Duke  of  Normandy  lOM 

The  tower  of  London  built  by  him                 .                •  1080 

First  crusade  for  the  recovery  of  the  holy  land                .  lOM 

Henry  U.  of  England  gains  possession  of  Ireland           •  1173 

Ghiss  windows  in  private  houses  in  England    ,                .  IIM 

A  conjunction  of  all  the  planets  at  saarise  16th  Sept      •  1180 

Magna  Charta  signed  by  King  John    .    '  .     .                .  121 S 

Astronomy  and  geography  revived  bv  the  Moors  of  Spain  1M9 

Commons  of  England  first  snmmoned  to  parliament        •  1^4^ 
Parliament  regularly  held  from  this  year  being  the  22ad 

of  Edward  I.                                .               •               •  IMS 

Turkish  empire  ibonded  by  Ottoman                             '  •  Itti 

Mariner's  compass  improved  by  Gioia  of  AmalA^           •  1802 

Gunpowder  made  by  a  monk  at  Cologne                         •  1380 

Gold  first  corned  in  England  by  Edward  IIL                  •  1844 

Edward  IIL  had  4  pieces  of  cannon  at  Cressy  1845 

Ooids  first  brought  tp  London                         .  1857 
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Wickliffe  the  English  reformer  flourished        « 
Canary  Islands  discovered  by  a  Norman 
Painting  in  oil  invented  at  Bruges  by  John  Van  Eyek 
Algebra  introduced  into  Europe 
'  Printing  invented  by  Laurence  of  Hserlem  who  died  in 
Constautinople  taken  by  the  Turks ;  Greek  empire  ends 
Glass  manuractured  in  England 
Engraving  and  etching  on  copper  invented  about 
Printing  brought  to  England,  by  Caxton 
America  discovered  by  Colon  or  Columbus     . 
Portuguese  sail  to  India  round  the  Cupe  of  Good  Hope 
Shillings  first  coined  in  England 
Martin  Luther  began  the  Reformation 
First  voyage  round  the  world  by  Magellan's  ships 
Reformation  introduced  into  England 
Variation  of  the  compass  discovered  by  Cabot 
Reformation  completed  in  Scotland  by  John  Knox 
Pope  Gregory  reforms  the  calendar 
Tobacco  first  brought  to  England  from'Virginia 
Mary  Queen  of  Scotland  beheaded  by  Elizabeth 
Telescopes  invented  in  Germany      .     ,  •      ' 

Decimal  arithmetic  invented  at  Bruges         ^  • 
Union  of  the  crowns  of  England  and  Scotland 
Galileo  of  Florence  discovers  Jupiter's  Satellites     ^  * 
Thermometers  invented  by  Drebel  in  Holland 
Logarithms  invented  by  Napier  in  Scotland     . 
Circulation  of  the  blood,  established  by  Harvey:  this  had 

been  suggested  in  France  in  1553 
Barbadoes  the  first  British  settlement  ; 

Barometers  invented  in  Italy  by  Torricelli 
PendulunM  applied  to  clocks  by  Huygeus 
Air-pump  invented  by  Guericke  Magdeburg 
Restoration  of  Charles  II.  on  the  ^th  May    • 
Royal  Society  of  London  established 
Tea  first  used  in  England 
Newtonian  philosophy  published 
Revolution  began  on  the  5th  of  November 
Land-tax  enacted  in  England 
Bayonets  first  used  by  the  French 
Bank  of  England  established 
Union  of  the  kingdoms  of  England  and  Scotland 
New  style  introduced  into  Britain 
Society  for  encouragement  of  arts,  manufactures^  ^c 

established  in  Lbndon 
Transit  of  Venus  over  the  Sun,  dth  of  June      . 
Cook  returns  from  his  first  voyage  round  the  world 
United  States  of  North  America  declare  themselves  in- 
dependent 
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Dr.  Herscbel  discovers  the  planet  called  by  his  name     . 

' two  of  its  satellites 

Revolution  in  France  began  •  •  • 

King  of  France  deposed 

United  parliament  of  Britain  and  Ireland  met  for  the  first 

time  on  the  22nd  of  January 
Peace  between  Britain  and  France  signed  22nd  of  March 
Restoration  of  Lewis  XVIII.  and  peace  between  France 

and  the  allied  powers  1st  of  May  »  , 

Peace  with  N.  America  24th  of  December        •  • 
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CHAP.  XV. 


DRAWING,  ift. 


IT  was  the  remark  of  ibe  sreat  ornament  of  tlie  English  school 
of  painting,  the  late  Sir  Joshua  Reynolds, .  that  "  there  is  no 
€asy  way  to  become  a  good  painter/'  It  is  only  by  a  patient  and 
attentive  study  of  the  principles  and  rules  of  the  art,  and  by  a 
tefeful  and  intelligent  observation  of  the  manner  in  which  those 
l^rineiples  and  rules  have  been  applied  in  practice,  by  the  greatest 
nastersy  that  the  young  artist  can  ever  be  qualified  to  arrive  at 
proficiency  and  fame  in  his  profession.  To  guide  and  assist  him 
in  his  progress,  numbers  of  works  have  been  published,  containing 
cxcdlent  instructions  on  the  theory  as  well  as  the  practice  of 
idrawing  and  paintiuc,  in  all  their  branches :  and  to  these  the  pro« 
:CE^ooal  student  wil^  naturally  resort  for  information;  The  na- 
ture and  the  limits  of  the  present  publication  compel  us  to  restrict 
our  observations  within  very  narrow  bounds :  within  these  how- 
ever, it  may  not  be  impossible  to  assemble  such  advices  and  re* 
narks,  as  may  senx  for  a  foundation  on  which  the  young  artist 
can  rest  his  hopes  for  the  attainment  of  skill  and  ability  in  that 
peculiar  branch  of  painting  which  he  feels  himself  best  disposed  to 
cultivate. 

Penpective*  Drawing  means  to  trace  upon  paper,  or  other 
plain  Wibstance,  a  correct  representation  of  objects,  as  they  appear 
when  viewed  from  one  particular  station  or  point  of  view.  In  this 
operation  each  part  or  member  of  an  object  must  be  shewn  in 
its  proper  place  and  position,  and  in  due  proport,icniate  magnitude 
to  the  other  parts,  and  to  the  whole  object  itself.  In^laying  down 
a  plan  of  a  square,  a  circle,  or  anv  plane  figure  however  irregular, 
the  several  lines  and  parts  are  drawn  by  means  of  a  scale  and 
compasses ;  so  that  the  representation  exhibited  on  the  paper,  is 
strictly  and  geometricaUy  accurate  and  true.  In  "drawing  of  this 
aort  however,  the  object  is  represented  as  it  actually  exists  in 
aatnrey  without  any  regard  to  the  mode  in  wbicb  it  appears  to  our 
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€yes.    When  we  exMBttte  the  pHin  of  ^  town  or  an  estate,  the 
map  of  a  coanty  or  a  kingdom,  the  observer  is  supposed  to  be 
liited  up  in  the  air,,  and  looking  down  perpenditularly  on  every 
object  in  its  torn,  that  draws  his  attention.    It  is  not  in  this  waj[ 
however,  that  fields  and  buildings,  mountains,  rivers,  and*  plains, 
appear  to  tlie  eye  in  nafure.    On  the  contrary,  all  external  ob^^ 
jects  preset  themselves  to  our  view,  in  an  endless  variety  of 
shape,  colour^  magnitude,  and  <listance ;  acaording  to  our  position 
with  respect  to  them,  to  the  state  of  the  atmosphere  in  light  or 
•hade,  and  to  various  other  eir^^umstances  which  the  attentive 
observer  will  readily  cHscover.    To  give  a  faithful  representation 
of  objects  conformably  to  all  these  particulars,   is  the  proper 
business  of  drawing  and  painting.    Infinitely  varied  however,  as 
*are  the  appearances  of  objects,  the  representation  of  them  is  by 
DO  means  an  operation  vague,  uncertain,  or  devoid  of  rule:  oa 
the  conttary,  it  ccmsists  in  the  application  of  principles  strictly 
geometrical,  and  resulting  from  the  manner  in  which  our  sisht  is 
conducted :  hence  it  is  termed  penpectivet  from  Latin  words  sig* 
nifying,  io  l6ok  through ;  an  explanation  sufficiently  appropriate, 
as  will  be  evident  from  the  following  consideration.    Place  ^our* 
self  in  a  steady  attitude  at  a  convenient  distance  on  the  inside  of 
a  window  commanding  a  view  of  the  country ;  then  with  a  proper 
instrument  draw  on  the  pane  of  glass  the  figures  of  the  treeS|^ 
buildings,  mountains,  animals,  ships,  &c.  as  they  appear  to  the 
eye 'fixed  in  its  station.    If  this  be  done^with  care,  you  will  have] 
on  the  glass  ^a  true  perspective  representation  of  those  varioua 
objects,  and  the  glass  becomes  the*  plane  of  the  perspective.     lu 
this  case  the  drawing  is  purely  mechanical :  but  in  representation^ 
on  paper,  canvas,  &c.  the  plane  of  the  perspective  is  imaginary, 
but    the   several    objects  are  arranged   in  position,  magnitude^ 
colour,  &c.  agreeably  to  rules  demonstrated  in   the  science  of 
perspective.  .'; 

It  wilt  at  first  appear  strange  to  assert,  but  it  is  certainly  true,^ 
tliat  with  the  single  exception  of  one  figure,  we  never  see  any 
object  constantly  as  it  really  is.  The  only  figure  which,  in  all , 
possible  positions  with  respect  to  the  eye,  constantly  presents  the 
'.same  appearance,  is  a  sphere  or  globe ;  for  in  whatever  point  of 
▼iew  it  is  beheld,  the  outline  is  constantly  round  or  circular.  Plane 
surfaces  on  the  contrary,  as  a  triangle,  a  square,  a  circle,  &c« 
never  appear  to  be  truly  such  but  in  one  position,  that  is,  whenr 
the  eye  is  perpendicular  to  the  centre  of  the  figure.  If  the  eye 
be  held  perpendicularly  over  the  centre  of  a  round  table,  the  edge 
will  appear  perfectly  circular:  if  the  eye  be  moved  side-ways 
nntil  it  be  over  the  edge  of  the  table,  the  circular  form  will  dis- 
appear, and  an  oval  or  ellipse  will  take  its  place,  the  shortest 
diamet^  of  which  is  always  in  the  fine  passing  through  tho 
centre  of  the  table,  from  the  point  under  the  eye.  Removing  thf 
eye  still  more  to  one  side,  and  gradually  sinking  it  down,  the 
edge  of  the  table  will  apparently  ronn  an  ellipses,  more  and  mora 
contracted  in  breadth,  until  the  eye  come  down  to  the  level  or 
plane  of  the  table,  when  the  eUipses  will  entirely  vanish*  and  the. 
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table  initcad  of  being  circular  will  appear  aa  a  stn^t  line,  aa 
broad  aa  the  edge  is  .thick. 

Abstractiog  all  other  circumitancet,  we  ivi.ually  jud^  of  the 
■ize  of  objects  by  the  quantity  of  the  angle  -fiMined-  at  our  ey«, 
by  lines  proceeding  from  their   bxtreniiries :  so  that  all  objects' 
beheld  under  the  same  angle,  must  be  supposed  and  represented 
as  of  equal  magnitudes.   . 
P.JQ.  Take  a  pole  ten  feet  long 

tD  B  A  B,  and  set  it  upright 

"^ — ^  -J-r-::-.^  '  on  the  ground,  at  the  dis- 

tance of  IwcBty  feet  from 
your  station  at  £  F.  Fig. 
30,  then  place  another  pole 
of  10  feet  C  D,  upright  in  ' 
the  sajuG  line  at  the  di^ 
tance  of  40  feet.     Keeping  the  eye  steady,  cause  an  assistant  to 
mark  on  the  nearest  pole  the  points  a  and  e,  at  which  it  is  crosned 
by  the  lines  of  sight  to  the  top  and  bottom  of  ibe  second  pole.  • 
If  you  measure  the  distance  between  these  two  marks  irwill  be  just 
S  feet,  or  one-half  the  leugth  of  llie  poles.     But  tlie  disUnce  of  the 
8nd  pole  was  double  that  of  the  l»t,  and  the  appearance  of  the 
3nd  is  reduced  to  otie-faalf  of  that  of  the  Ist,  if  therefore  the  Snd 
were  removed  to  three  times  the  distance  of  tlia  1st,  its  appearance 
would  be  reduced  to  one-tliird ;  if  to  four  times  tbe  distance,  to 
one-fourlh,  and  so  on.     JJence  it  Wfll  be  plain  that,  in  order  that 
objects  sbould  all  ap'pear  of  the  sa»e  majuitude  although  at  dif- 
ferent dUtauces,  tlteir  size  must  bear  a  certaia  detenuiupd  pro. 
portion  to  their  several  distances  from  the  eye.    If  the  2aA  pole 
appeared  only  as  one-half  of  the  first,  because  it  was -at  double  the 
aislance ;  it  follows  that  iu  order  to  appear  equal  in  lieicht  with 
the  l!,t  pole,  it  should  be  24  ft-et  long,  or  double  the  length  of  the 
iirft,  and  36  feet  long,  or  triple  the  Ibngth,  if  placed  at  triple  Ifac 
distance.     In  general  in  order  to  make  objects  at  diiferebt  distanges 
appearof  the  some  magnitude,  that  is,  under  thesameangleal  the  eye, 
with  someone  object  employed  as  a  standard,  the  height,  length,  or 
magnitude  of  these  several  objects  must  bear  to  their  respective  dis- 
tances precisely  the  barae  proportion  witi  that  of  tlie  magnitude  of  the 
standard-object  to  itgdistatice.  Ry  attending  to  these  effects  uf  objects 
lipon  our  eye,  we  will  perceive  the  reason  why  lines  strictly  parallel, 
or  every  where  equally  distant,  never  ap- 
pear to  be  ao.     If  you  look  into  a  square 
box,  t'ig.  39,  12   inches  a  side  and  60 
inches  long,  open  at  both  ends,  the  end 
next  to  the  eye  A  B  C  D  will  tbrm  wide 
a'cigles  at  tbe  eye,%hile  the  oppnMte  end 
a  c  n  o  will  seem  to  form  a  small  square 
opening  in  the  midst  of  the  lirst  square, 
and  the  four  sides  of  Uie  box,  instead   of 
appearing  to  be  at  equal  dtsUaces,  will 
secni  to  be  inclined  and  gradually  tend- 
ing to  pieet  #V  the  other  end.    If  jou 
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taiti  the  end  of  a  long 

avenue  of  trees  as  A  i£  <r  „  •« 

Fig.  40,  planted  in  rows  "^  ■"'  ** 

oo  each  side  perfectly 

pu«i)el,  tlie  end  wheie 

ybu  enter  occupies  so 

much  space  in  the  eye,      ! 

that  it  cannot  perhaps 

be  all  received  without 

^  turning  the  head.  If 
now  yon  look  to  the 
Other  end,  the  rows  of 

trees  will  seem  gradually  to  approach  one  another,  until,  if  the 
avenue  be  very  long,  they  appear  actually  lo  meet,  as  at  C.  Bnt 
tbi«  it  not  tlie  only  deception ;  for  supposing  the  trees  to  be  aU 
■bout  the  same  height,  those  on  each  side  next  the  eye,  as  A  D  and 
B  C,  will  snbtena  a  great  angle  nf  elevation,  while  those  more 
remote  will  gradually  diminish  in  height,  and  at  last  a  line  running 
along  their  tops  wjll  seem  to  unite  witli  that  of  the  ground  onwhidi 
they  grow,  and  the  trees  themselves  will  apparently  be  slimnk  to 
■mall  shrubs.  Similar  effects  will  be  observable  on  looking  along 
a  long  line  of  straight  road,  along  a  long  ittraif^hl  street  oT  houses 
of  uniform  elevation,  &c.  This  apparent  mutual  approach  between 
lines  every  where  equally  diiitant,  is  not  a  deception  of  the  sigbt, 
but  really  (bunded  in  the  nature  of  things*  The  distance  between 
two  such  lines,  however  far  they  may  be  extended,  must  always 
bear  a  reel  determinate  proportion  to  their  length ;  consequently 
that  distance  must  always  have  a  certain  calculable  ma<;nitude: 
our  sight  however  being  unable,  beyond  certain  limits,  to  perceive 
objects  with  distinctnes<i,  both  the  breadth  of  the  avenue,  and  the 
height  of  the  trees,  vanish  from  our  view;  and'the  parallel  lines 
by  which  the  obiects  are  boQnded  seem  actually  to  meet  in  an 
angular  point.  If  the  eye  be  assisted  by  a  telescope  or  perspec 
live-glasa^theappareotmeelingof  the  parallel  lines  will  be  ri? moved 
to  a  distance,  grealerand  greater,  as  the  power  of  the  instrument 
increases :  b«t  as  this  is  nwt  the  way  to  take  representations  of 
objects,  parallel  lines  may,  for  every  useful  purpose,  be  considered 
and  represented  as  mutually  tending  to  coincide,  at  sonie  very 
jemote  point ;  and  on  this  supposition  the  practice  of  perspective 
is  founded,  because  the  error  or  follacy  is  not  an  object  within  the 
reach  of  oor  senses. 

,  An  acquaintance  with  the  principles  of  perspective  is  indis< 
pensably  necessary  in  every  species  of  drawiog,  not  only  of  build- 
ings and  landscape  in  general,  but  of  the  huiiiau  or  other  aniinat 
figures,  flowers,  raadnnes,  Jkc.  S/c.  This  necessity  may  not  be 
evident  to  every  young  artist ;  but  he  will  tind  that  by  some  know- 
ledge of  this  branch  of  science,  he  will  be  enabled  to  make  much 
greater  progress,  and  to  keep  at  a  greater  distance  from  eriors, 
«f»ea  of  the  grossest  hind,  titan  if  he  had  attempted  to  tabour 
•  while  entirely  ignorant  of  the  subject. 
.    1»  perspective,  sHndry  Icnus  are  cniptojed  to  Knses  ^lecjLdliui/ 
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applicable  to  the  subject,  of  which  the  following  are  the  WNit 
frequently  use$i.  The  jncture  is  the  paper,  cauvas,  or  other  sub- 
stance on  which  the  objects  are  drawn.  The  centre  of  the  picture 
is  that  point  where  a  hne  from  the  spectator's  eye  Mis  perpea- 
diculariy  upon  the  picture,  or  upon  its  plane  produced  if  necessary^ 
The  dutance  of  the  picture  is  the  space  between  the  eye  and  the 
centre.  This  centre,  it  is  to  be  observed,  has  no  ivlatioa  to  the 
middle  of  the  paper  or  canvas,  with  which  it  very  seldom  coineidet; 
the  spectator  being  generally  placed  much  nearer  U>  one  side  or 
to  the  bottom  of  .the  representation,  than  to  the  other  side  or  the 
top.  The  point  of  view  is  the  situation  of  the  spectator's  eye^ 
raised  a  few  f^el  above  the  ground,  and  the  ground  on  which  he 
stands  is  called  the  station-point.  The  grouMd-4me  or  base  of  the 
picture,  is  that  formed  by  the  plane  of  the  picture  intersecting  tlie 
liorizoD.  The  horizontal  line  is  formed  by  the  picture  and  a  plane 
level  with  the  spectator's,  eye.  The  vanishhur-pohU^  is  that  in 
which  two  or  more  parallel  lines,  as  observed  vom  any  particnlar 
station,  would  seem  to  meet ;  as  was  described  in  speaking  of  tli€ 
appearances  of  an  avenue,  a  street,  &c.  •  Fanishmg-Jinea  are  those 
which  in  nature  are  parallel  to  each  other,  and  consequently  seem 
all  to  end  at  the  same  point.  A  perspective  is  said  to  be  paraliei 
when  the  plane  of  the  picture  is  supposed  to  be  parallel  to  a  sideof  the 
principal  object  in  the  picture,  as  a  buildiDg:  in  all  other  positions  the 

Krspcctive  is  said  to  be  oblique.  A  bird^s^^e^view  is  supposed  to 
taken  by  a  spectator  ^levated  in  the  air,  or  on  an  eminence,  a 
steeple,  &c.  and  looking  down  upon  the  objects  below  him.  This 
diifers  from  common  perspective  views,  in.  having  the  horizontal 
line  passing  through  tfie  eye,  raised  a  great  way  above  the  ground 
line,  and  even  beyond  the  limits  of  tlie  canvas  or  paper.  Perspec^ 
tive  is  commonly  subdivided  into  two  parts  Ichnography  and  Sceno* 

fraphy  ;  the.  first  teaching  how  to  make  a  perspective  draught  of 
gures  on  a  plane,  as  the  ground-plan  of  a  building,  and  the  second 
shewing  how  to  draw  solid  figures,  or  suoh  as  are  raised  above  the 
ground-plan* 

Before  the  student  attempt  to  draw  figures  in  perspective,  he  is 
to  consider  well  their  forms  and  positions,  relative  to  the  picture. 
Surfaces  in  general  ma^  be  reduced  to  the  sqimre  and  the  paral- 
lelogram, and  solid  bo<lies,  to  cube  and  paraUdopiped.  A  cube 
may  be  placed  in  four  different  positions  with  respect  to  the  piotiire : 
in  the  1st  and  ^nd  the  cube  is  supposed  to  stand  on  a  level  pboe, 
perpendicular  to  that  of  the  picture,  which  is  upright;  m  the 
9rd  and  4th  positions  the  cube  stands  on  a  plane  inclined  to  that 
of  the  horizon,  tn  the  first  position,  the  nearest  and  fiirthest  sides 
of  the  cube  are  parallel  to  the  picture,,  and  tlie  other  two  sides» 
with  the  upper  and  lower  surftces,  are  perpendicular  to  it.  In 
the  2nd,  the  upper  and  lower  faces  are  perpendicular  to  the  pietmre^ 
and  the  other  four  are  inclined  to  it.  In  the  3rd,  two  sides  are 
perpendicular  to  the  picture,  and  the  remaining  ^our  ape  inclined 
to  both  tlie  picture  and  the  horizon.  In  tlie  4th  position  of  the 
cube,  neither  the  plane  on  which  it  stands,  nor  any  one  of  the 
aides,  is  perpendicular  to  the  plane  of  the  picture.    These  are  aU 
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tbe  -podtfoiH  IB  wbieh  taj  regular  solid  figure  or  building  can 
i^Mtear:  if  the  building  be  nearly  equ&l  in  length,  breadth,  »ai- 
beigbt,  it  resembles  the  die  or  cube:  but  if  the  length,  as  jtconmoa- 
]y  ifae  case,  exceed  the  other  dimensiooa,  the  bsilding  becomes  m 
parallebtpiped. 

To  la  J  before  the  reader  any  competent  idea  of  the  geonetrical 
principieg  of  penpectire,  would  require  a  toMidetable  number  of' 
figurea  and  plates,  occaaioning  an  increase  of  bulk  and  pri«e, 
incompatible  with  the  nature  and  plan  of  this  wsrk.  It  must 
therefore  suffice  to  mentioa  that  the  true  prmeMea  of  the  scieoc*- 
were  firtt  accurately  slated,  iu  this  country,  by  2)r.  Brook  Taghrg 
in  a  small  work,  which  must  not  be  con^unded  with  the  t*^b 
treatise  entitled  Brook  Tat/tor's  PeriptcfvBe  made  eaxy,  lijf  Kirbf, 
of  very  inferior  merit,  and  chiefly  noticeable  iot  the  frontispiece, 
in  which  the  admirable  Hogarth  has  brought  Jnrt  one  view  «■- 
amplcs  of  the  most  absurd  and  ridiculous  blunders  into  wUefc  aa 
artist  may,  nay,  must  fall,  who  is  ignorant  of  perspective.  Ak 
eicellent  explanation  of  Taylor's  work  was  puUisbed  by  ffirAMOfv, 
in  1763.  Persons  unacquainted  with  geometry,  or  unwiltir^  to 
bestow  the  necessary  attention  on  that  stndy,  may  comnH  max; 
•ther  works  of  later  date,  such  as  those  of  T.  and  J.  M^tm^ 
Hobk,  Ferguson,  Priestley,  and  cjhers.  By  resorting  to  thew 
worlis  the  young  draughtsman  will  be  furniahed  with  a  vast  vaHety 
of  examples  for  practice;  but  to  «»rf(fMfa«d  the  principles  of  per- 
spective, be  must  apply  to  treatises  wlwre  the  subject  is  treated 
in  a  geometrical  scientific  way,  especially  to  the  little  work  of 
Brook  Taylor. 

That  the  young  artist  may  however,  have  a  general  notion  , of 
the  nature  and  effects  of  perspective,  the  Tollowiflg  figure  ta  in* 
trotlaced  representing  an  antient  castle. 
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The  edifice  is  supposed  to  be  a  regular  square,  inclosing  a  courts 
«Dd  fortified  by  square  towers  at  each  coruer,  of  which  three  only 
are  seen,  rising  above  the  wall»  of  the  castle.    The  person  who 
tekes  the  view  has  his  station  at  S,  where  he  sees  more  of  one 
aide  of  the  building  than  of  the  other.    The  level  of  the  ground  on 
wjiich  he  stands  is  also  that  of  the  castle,  and  is  represented  by  the 
ground  line  G  L.     The  level  of  his  eye  5  feet  6  inches  above  the 
ground,  is  represented  by  the  horizontal  line  V  V,  raised   that 
distance  above  G  L.    The  only  part  of  the  drawing  that  can  be 
laid  dpwn  by  measurement  from  a  scale,  is  the  corner  mn  of  the 
tower  the  nearest  to  the  observer.    V  V  being  the  horizontal  line 
of  the  eye,  the  space  5  n  is  made  equal  to  6ft.  6in. :  i  x  the  height  of 
the  body  of  the  building,  is  set  up  33  feet  from  i  to  x;  and  the 
additional  height  of  the  tower  16ft.  6iu,  will  reach  up  from  x  to  m, 
the  whole  height  from  the  ground  being  55  feet.     The  level  of  the 
tve  being  thelioe  V  V,  in  it  will  be  found  the  points,  at  which  all 
He  vanishing  lines  of  the  building  will  meet ;   those  above  the 
level  of  the  eve  coming  down  to  V  V,  as  m  v  e  V,  and  m  r  V,  while 
those  below  that  level  rise  up  to  it  as  a  a  V,  and  n  o  V :  the  vanish- 
fog;  points-  are  V  V ;   and  in  them  meet  all  the  lines  which  in  the 
original  building  are  parallel  to  each  other ;   such  as  n  a  the 
foundation  of  one  side  of  the  castle,  x  A  the  top  of  the  body  walls^ 
and  m  v  the  battlements  of  the  towers.     A  line  drawn  from  the 
observer's  eye  at  S,  at  right  angles  to  the  plane  of  the  perspective 
on  the  line  V  V,  gives  the  distance  of  the  picture,  as  S  C,  and  C 
then  becomes  the  centre  of  the  picture.     If  from  the  station-point 
S,  lines  be  drawn  to  the  several  angles  of  the  building,  as  S  a,  S  izr, 
S  Of  &c.  and  these  lines  be  cut  b^  a  plane  R  T,  at  right  angles  to 
the  distance-line  S  C ;   upon  this  pldne  will  be  traced  a  correct 
perspective  delineation  of  the  castle ;  each  part  occupying  a  space 
on  the  plane  of  representation,  proportioned  to  the  angles  formed 
at  the  eye,  by  lines  from  the  original  objects.     From  a  consider- 
ation of  Uie  dgure,  it  will  be  pluin  that  the  appearance  and  con- 
sequently the  representation  of  the  castle,  must  depend  on  the 
position  of  the  observer :  for  had  lie  been  placed  in  a  line  perpen- 
dicular to  any  of  the  sides,  no  part  of  any  other  side  could  have 
been  seen :  bad  he  stood  in  the  direction  of  a  diagonal  running 
fronv  the  corner  n  to  the  outer  "corner  of  the  opposite  tower  (not 
shown  in  the  figure)  both  sides  of  the  building  would  have  appeared 
equally  extended :  and  such  is  the  effect  of  perspective^  upon  an 
eye  accustomed  to  similar  objects,  that  in  the  figure  the  shaded 
-'side  conveys  to  the  mind  an  idea  of  its  being  equally  extended 
with  the  light  side,  although  by  measurement  on  a  scale  the  latter 
be  made  equal  to  twice  the  extent  of  the  former. 

Of  the  effects  of  perspective,  and  of  tlie  manner  of  representing 
tliem  on  a  plane  surfiice,  the  student  will  form  some  notion  from, 
the  following  figures. 
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'  Id  Fig.  49.  No.  1.  let  A  B  C  D  h»  »  n^iihir  ■  iriitaK^  lOcfc  «LS 
marble  pavenieiit  diricled  into  couiparHbt^Dtk  as- there  nimwxt,  Tliit 
6guK  It  is  reqoired  to  draw  agreeabty  to  th«  i^hn  of  tMrapWthe, 
•n  a  horiiontal  plane,  us  it  would  ap^r  to  a  spMtftior  mndhif 
OB  the  saBMpbor,  and  at  a  distance  from  the  middle  of  fbe4*itl(hl« 
•f  tlK  aqoaK,  efjual  to  oiw-balf  of  that  side.  Let  B  C  tbe  fkrlbut 
tide  of  tiH  ■gi^aa  square  ht  also  the  neareat  ride  of  the  iMe>d«d 
dtasgfat,  and  'let  O  in  the  centre  of  (be  square  be  the  station  of 
the  observer.  At  loch  a  distance  as  maj^  correspond  to  the  ii^ 
tended  perspective,  draw  S  V  the  horiiontkl  line  parallel  to  B  C 
Ihe  side  of  the  square.  Draw  a  line  from  O  Ifae  observer,  to  S  tbe 
MOtre  of  liie  picture,  perpendicular  to  S  V,  when  O  S  wiU  be  the 
distance  of  the  picluie.  Make  S  V  equal  to  S  O,  that  it,  to  the 
diitance,  and  V  will  reprrseut  the  point  of  distance.  From  the 
cUremities  of  B  C,  draw  B  S  and  C  S  to  the  centre  of  the  picture, 
and  B  V  and  C  V.  B  V  euttiiig  G  S  in  F,  C  F  will  be  the  depth 
of  tba  square  is  perspeclive  ;  and  if  £  P  be  drawn  parallel  to  B  C, 
fhe  figure  B.C  F  C  will  represent  the  eiven  square  A  B  C  D,  wh«4 
drawn  upon  the  line  B  C,  a&d  -Wheld  by  a  spectator  plated  at  O. 

a  i. 
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Again,  let  the  spectator  change  hispositten  fnm  being  opposite 
to  the  middle  of  the  side  of  the  square,  to  one  nearly  in  the  direc* 
tion  of  the  diagonal  as  at  O  in  No.  2»  of  the  same  figure.  In  this 
oblique  point  of  view  the  square  must  assume  a  tery  different  ap- 
pearance to  the.  eye ;  and  its  correct  representation  is  drawn  in 
this  way.  From  O  set  off  O  S  to  the  centre  of  the  picture,  and 
making  S  V  equal  and  perpendicular  to  S  O,  V  will  represent'^  tha 
point  of  distance.  Then  as  l)efore  from  B  and  C  the  extrtaities 
of  the  side  of  the  square,  draw  B  S  and  C  S,  and  B  V  and  C  V. 
B  V  will  cut  C  S  in  F,  through  which  drawing  £  F  parallel  to  B  C, 
the  figure  B  E  F  C  will  be  the  perspective  plan  of  the  square  A  B 
C  D,  as  seen  obliquely  by  a  spectator  placed  at  O. 

Now  (see  No.  1.)  tlTe  line  O  S  cuts  B  C  in  the  middle  in  a,  and 
a  c  will  represent  the  diameter  of  the  square.  *  B  V  will  also  cut 
a  c  in  the  point  t,  which  will  therefore  be  the  centre  of  the 
perspective :  if  through  t  be  drawn  n  o,  that  line  will  represent 
the  contrary  diameter ;  and  the  figure  £  F  o  n  will  represent  the 
farthest  half  of  the  square,  equal  to  the  nearest  half  B  »  o  C,  aU- 
though  to  an  observer  at  O,  it  must  appear  much  sdnaller,  as  in 
fact  appears  from  the  figure.  It  is  evident  that  in  whatever  position 
the  eye  may  be,  with  respect  to  the  given  square,  by  the  same  pro- 
cess a  perspective  draught  of  it  may  be  laid  down. 

Materials  and  implemenif»  In  drawing  we  make  n^e  el  various 
.tools  and  substances,  snch  as  rulers,  scales,  and  compasses :  black- 
lead  pencils  and  crayons  of  diffierent  colours ;  the  latter  so  called 
from  craie  the  French  word  for  chalk,  of  which  most  crayons  are 
made :  the  bhick-lead  pencils  are  very  improperly  named,  for  tha 
substance  so  called  contains  no  lead,  but  is  in  fact  a  combination 
of  iron  with  carbon,  the  essence  of  charcoal.  Besides  these,  are 
pencils  of  camels'  hair,  India,  or  more  properly,  China  ink,  colours 
of  different  shades,  Indian  rubber,  &c.  The  pencil  is  employed  lo 
dcaw  the  first  sketches  or  outlines  of  the  piece ;  and  any  wrong 
stroke  with  bladk-huid  may  be  entirely  effaced,,  by  means  of  jthe 
Indian  rubber,*  or  even  with  the  erumb  of  stale  bread. .     , 

Xtaei,  circles,  and  9iher  geomeirical  figures*  The  first  step  for 
tbe  young  draughtsman  is  to  pcactise  and  gain  a  facility  in  drawing 
•ueli  lineci  and  figures,  with  accuracy  and  freedom,  by  the  band  aloiie^ 
without  Qonipaspesorany.otbQr  instruments:  for  inomani^ptaldrawing. 
the  «tudy  of  geometry  is/axactly  .what  the  ki^wk^ge  of  th^e  Utters 
pf  the  alphabet  cs  to  reading  and  writing.  In  tb^^  e^erc^es  the 
bjEiginner  should  work  deliberately  and  slowly,  qarefully  followoj^ 
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•  This  Wotetiinec<  !■  diiMty  brcvuK«tTMiM  8*  Am^fien,  yr^et^  U\h  e«fie<l €tt«MMU»«b 
It  i«  Uk^  ti^clveiieil  Juice  of  fliffereiU  tm^i*,  paKteularlv  ihe  trfrin^a  •r  iatrtpha^tmr 
tfcA;  aiuf -^ni  flt*t  bi'eug^ht' to  Korope  About  a  cfntu»y  ajyo.  IlicTdons  are  made  m 
<«irar  trre,  fie<^kn  .wbiqli  flowt  «  xnllky  Jvlce,  wliieh  ivnirrad  layer  ott't^fer^wifi»uhM0 
or  moulfU  of  clay,  nnU  then  dried  jit  thf*.a\in.  The  fis-ureii  are  ^oat  cx)>ose4  to  ample*, 
and  «rheii  peii'ectly  dry,  tlt«  uM)ald  b  extracted.  Thf  N«i1i-taac«a«iihny  e^mei  to  oto 
hk  tha  »haiH»  of  ivotifes  or  t>U4deiiB.  WUt^u  pur*  it  h  vhitlsh,  itbft  nad  pUaMe  UK* 
leather,  extremely  elaktic,  Hhd  retn.trkablv  touffh :  it  is  n\sn  li|rbter  than  wdt«r.  tt 
B«#ii«*i»teB  tli^  T»ropei'ty  of  removbiff  Jiiie!*  and  tnir«k  <tmiN  iiUlih|Bck-l«*4  \  aadtrlicii 
auaolye*  im  rUter,  it  mny  Jh:  formed  into  v.trioufi  iu^truinf^ptt.  r»<)iiisltc  In  ImporUut 
•neraijnut  ortmrft^iry.  U  i«  »<inrcHy  nrcek^ai-y  fo  niy  XhAX  taoutchtiu^  tmn  rtr$  i 
mriQIy  be  ootain«;d  unnixed  with  tnfertor  ti||^t)Mlt''«^'»* 
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file  examples  set  1>ef>re  him;  aod  when  lie  bas  acquired  a  ceftaitt 
steadiness  and  readiness  of  hand,  he  may  then»  but  stilt  very 
cautiously,  venture  to  work  with  s^reater  speed.  He  should  also 
accustom  himself  to  draw  his  figures  on  a  large  scale,  in  order  td 
arrive  at  a  free  and  bold  manner  of  designing :  confining  himself 
for  some  time  to  the  mere  dutliiies^  without  attempting  to  fill 
them  up. 

JDreaeing  eyes,  tgr$,  heads^  arms,  Sfr.  In  this  part  of  drawing,* 
tbe  pupif  must  copy  thfe  best  lessons,  of  which  great  varieties  have 
been  published ;  partiAilariy  those  contained  in  the  present  work^ 
fiom  the  hand  of  an  artist,  whose  reputation  for  eminent  skill  and 
experience,  ifi  all  bmnches  of  his  profession,  is  too  well  established 
in  the  world,  ^  re(|fiire  specification  in  this  place.  It  will  suffice' 
to  apprise  the  pupil  that,  by  copying  and  imitating  the  select 
specimens-here  given,  he  may  be  confident  of  following  examples, 
constructed  by  the  purest  taste,  on  the  strictest  rales  of  art.  So 
vast  is  the  variety  of  forms  exhibiMJd  by  the  paits  composing  the' 
human  figure,  and  consequently  of  that  iigure  itself,  that  no  certain' 
rules  can  be  given  for  their  representation ;  it  is  therefore  by  long, 
and  patient  observation  and  practice  alone,  agreeably  to  tlie  best 
models,  that  he  can  acquire  sufficient  skill  and  facility  in  exhibiting 
them  on  paper.  One  general  advice  may  however  be  given ;  which 
is  never  to  finish  the  drawing,  shading,  or  colouring  of  one  member 
or  part,  4intil  the  whole  figure  foe' completely  sketched  out.  By 
this  course  the  defects  of  shape,  situation,  and  proportion,  will  be 
just  as  perceptible,  as  if  the  several  parts  were  completed,  and  they 
nay  be  much  more  easily  remedied.  The  pupil  will  therefore 
sketch  out  faintly  the  shape  of  the  head,  hand,  &c.  with  the  pro« 
per  attitude  and  action ;  and  then  coolly  considering  the  appear- 
ance and  effectof  the  whole,  be  will  proceed  to  inseit  the  other 
features,  joints,  veins,  ^c.  In  all  works  of  genius  and  art  our  first 
ideas,  however  lively  and  bewitching  they  appear  to  the  imagination 
at  the  moment,  are  not  always  the  most  correct  and  judicious. 
Hence  it  is  that  great  facility  and  great  excellence  of  composition 
have  so  rarely  been  united.     It  will  ^erefore  be  commendaGie  iu  the 

Soung  artist  to  lay  aside  his  work,  when  just  sketched  out,  for  a 
ttle  time,  until  his  first  conceptions  have  become  moderate  and 
given  way  to  reflection }  which  will  then  point  out  defects  and 
suggest  improvements  in  his  work,  both  of  which,  in  tlie  ardour 
and  attention  employed  upon  it,  had  escaped  his  observation. 

faces.  The  human  head  is  usually  divided  into  four  equal  parts : 
1.  that  from  the  crown  to  the  top  of  the  forehead  ;  2.  from  thence 
to  the  eycfbrows ;  3.  from  the  eye>brows  to  the  bottom  of  the  nose ; 
4.  from  the  nose  to  the  boUom  of  the  chin.  In  a  we]l-pro])ortioued 
fcce  this  division  is  tolerably  exact.  • 

In  forming  a  perfect  face,  the  first  step  is  to  drdw  an  oval,  divided 
into  two  equal  parts,  by  a  line  from  top  to  bottom.  Across  the 
middle  of  this  line  draw  another  at  right-angles  ;  and  on  these  two 
all  the  features  must  be  placed.  Divide  the  perpendicular  line 
into  four  equal  parts,  allotting  the  uppermost  to  the  hair,  the  next 
po  Uit  forehead;  the  third  to  the  nose,  and  the  fourth  to  the  lips. 
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|B9«tht  a|id  chiik  The  eros^rUiie  or  breadtb  of  the  middle  of  the  ' 
hcc,  b  supposed  to  be  equal  to  five  times  the  length  of  an  eye :  if 
^erefore  it  be  divided  into  five  equal  parts*  tke  middle  »art  will 
be  the  space  acfoss  the  uose  between  the  eyes,  each  of  which  will 
occupy  the  next  two  parts,  and  the  hut  two  parts  will  be  distri- 
imted  between  the  eye3  a^d  ^e  edge  of  the  free,  lliis  process 
will  give  a  Ml  face,  that  is,  one  in  which' every  part  is  equally 
exposed  tb  the  spectator:  but  if  the  head  be  turned  to  either  side, 
or  upwards,  or  downwards,  the  arrangemenVof  fiie  features  will  b^ 
^raried,  according  to  the  quantify  of  dep^Jt^  from  the  appeaniQca 
#f  Ihe  direct  full  fiice.  The  top  of  the  eari  >yhen  the  be|ui  is.erect 
tnd  full,  is  on  a  level  with  the  eye-brows,  )uid  tht;  bottom  with  that 
of  the  nosf.  The  nostrils  should  ovell  out  no  fi^^iervthan  tlie 
eorner  of  the  ey^;  and  the  middle  oi  the  mouUi  must  4>^^;^.  ^ 
placed  oiv  the  pevpendiciilar  line  of  the  face,  .  i    »'    ' 

,  fluwum/igurd.  When  the  pupil  has  made  some  prefi^iency«&i 
drawing  the  lace  and  head,  h<)  is  to  lengthen  the  perf^pndicular  line 
downwards  lo.  a  distance  equal  to  six  times  thebeight  of  the  head  ; 
for  the  "head  is  ose^eventh  part  of  the  height,  of  the  whole  figure. 
If  t|ie  ikgure  be  divided  into  t^o  equal  paj'ts»  the  upper  will  just 
cowrejiend  the  trunk  of  the  body,  and  the  lower,  tbe  thighs  and 
legs :  th^  knee  is  in  the  middle  of  tliis  lower  past.  In  measurinc 
tbe  vpptr  half,  the  uaual  standard  in  the  length  ef  .the  face,  which 
ACfupies  three  quarters  of  that  of  the  head.  Tbe  length  of  the 
bodj,  below  tbe  obiu  is  equai  to  three,  facies,  reaching  to  tho 
pit  of  the  stomach  and  the  navet«  Tbe  Uugh  and  leg  are.  of  equal 
length,  and  each  contaip  two,&ccs*  Another  meiS^^rement  of  the 
human  figure  is  giveu  ip  this  way,  by  which  it  contains  ten  f^ces* 
From  the  crown  of  the  bead  to  the  forehead  is  ^  of  a  (ace ;  the  face 
itaatf  IS  divided  into  3  equal  parts,  oontaiaio^  the  forehead,  the 
9ose>  and  the  mouth  and  chin.  Fr<un  the  chin  to  the  pit  between 
the  collar-bones  are  8  Icng^  of  a  nose ;  from  this  pit  to  the  bottom 
of  the  breast  1  face ;  tliedM  to  the  navel  1  face;  to  the  end  of  the 
trunk  1  fece;  to  the  upper  part  of  the  knee  2  faces;  the  knee 
occupies  }  face,  and  from  its  lower  part  to  the  ancle  2  fkces :  from 
thence  to  the  sple  of  tbe  foot  pr  heel  i  face*  When  h  map*s  ama 
Hre  stretched  out,  the  distance  from  tlie  tip  of  thejaiiddle  finger  of 
the  one  hand  to  that  of  the  other,  is  ju^t  equal  to  the  lieight  of  his 
figure ;  across  the  breast  the  breadth  is  2  faces*  The  bone  of  the 
arm  from  tbe  shoulder  to  the  elbow  is  2  faces  in  length  ;  and  from 
the  elbow,  the  bone,  including  a  part  of  the  lian4  as  f^^  sls  the 
root  of  the  little  finger,  extends  alao  2  faces.  The  <K>le  of  the  fool 
is  the  sixth  part  of  the  figure :  tbe  hajid  is  the  leqgth  of  the  face  | 

tbe  thtunb  ttiat  of  the  nos^,  as  is  also  the  i<mgest  toe. ^In  all 

these  igeasurements  however,  it  is  evident  tliat  only  general  notions 
can  be  fprmed ;  f^r  in  no  two  human  figures  can  the  same  pre-i 
eise  proportions  be  discovered.  Neither  in  representing  reut 
'  human  beings,  are  we  authorised  to  draw  rules  from  the  nioiiuiueats 
of  sculpture,  whjch  have  survived  the  ravages  of  time,  and  i|i  which 
the  antients,  the  great  masters  of  that  art,  have  left  us  specimens, 
of  tbpir  skill  aiid  tliste,  hitherto  uoe^ualled.    The  incomparable 
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itatu€  of  Apollo,  formerly  in  the  Belviderc  of  Rome  and  that  of 
Venus,  fonncTly  in  the  Medici  collection  of  Florence,  bat  both  now 
Ui  Paris,  were  formed  on  ideas  of  imacinary  proportions  and  bcaujr. 
In  vi  attempt  to  represent  beings,  in  whom  were  united  all  the 
petlections  of  which  the  human  ira^e  was  conceived  to  be  susce©- 
tible,  figures  have  been  produced,  far  surpassing  in  symmetry  and 
elegance  of  form  and  ^pres^ion  any  human  being  that  ^ver  really 
existed.  On  this  subject  however,  various  modifications  are  proper 
to  be  admitted,  in  drawing  human  figures,  of  which  the  folfowmr 
•re  the  most  important.  In  speaking  of  perspective,  it  wad  obsenr^ 
that,  with  the  exception  of  a  globe  or  sphere,  no  object  cither  <fa« 
or  can  present  itself  to  the  eye^  >n  its  real  and  true  form :  and  it 
is  only  from  experience  and  analogy  that,  from  the  appe»aneej  of 
fri>jtct4,  wt  are  led  to  mfer  their  genuine  shape  and  colour.  Tw# 
meiu  each  six  feet  high,  conversing  together  at  the  distance  of  ft  ve 
fret,  will  each  Uppear  under  ah  angle  corresponding  to  their  knowd 

!|  height.    Let  them  go  asunder  to  the  distance  of  ten  feet,  and  each 

'  will  appear  to  the  other  under  an  angle  one-half  of  the  former,  as 

)  if  their  height  had  been  reduced  from  six  to  three  feet.     It  is  « 

i  oommon  problem  in  practical  geometry,  to -determine  the  height 

of  a  statue,  to  be  erected  on  an  elevated  situation,  which  ti»  a 
.  spectator  below  shall  appear  of  the  ordinary  size  of  men,  whea 
Standing  on  the  ground,  and  at  such  a  distance  as  to  admit  their 
features  to  be  distinguished.     Allowances  are  therefore  to  be  made  . 
for  the  diminution  of  objects  according  to  their  distance,  and  to 
their  elevation  above  tlie  surface  of  the  cround,  and  even  abova 
the  level  of  the  eye  of  the  beholder.     The  dimensions  of  objecli*, 
it  k  true,  are  proportionally  diminished  according;  to  their  dist^etf 
from  the  eye  :  but  as  the  most  striking  characteristic  of  the  hiiman 
body  is  its  height,  to  present  this  feature,  in  the  most  favourabfe 
w?iy,  IS  therefore  of  the  highest  importance. .   In  a  portrait,  not  only 
the"  features,  but  the  air,  and  expression  of  the  countenance  must 
be  imitated,  if  we  would  furnish  a  true  representotion  of  the  original ; 
for  It  is  by  these  particulars  that  one  individual  i?  distliigoished 
from  another,  and  not  by  the  general  appearance  of  the  bo(fy  ahd 
limbs.     For  these  considerations  it  is  not  only  allowable  but  even 
requisite  to  give  to  the  human  figure,  particularly  in  its  heigtit; 
"  dimensions  greater  in  proportion  to  its  breadth  or  thickness,  than 
can  be  found  in  any  real  being.    What  these  dimensions  ought  to 
be  must  be  left  to  the  judgment  and  taste  of  the  artist ;  for  the 
only  rule  that  can  be  laid  down  for  his  conduct  is,  to  represent 
his  figures  of  some  medium  proportions,  between  those  of  tne  real 
persons  be  attempts  to  represent,  or  even  of  the  finest  real  human 
J  figures,  and  the  ^diniensi<ms  of  the  celestial  or  other  imaginary 

■■  figin-es  conveyed  down  to  usfrom  the  artists  of  Antiquity.     Of  the 

'  proportional    dipaensions   of   the   two    master-pieces    of  .antient 

*  aculpture,  the  Apollo  of  Belviderc  and  the  Venus  of  &{edicis,  the 

following  is  a  general  specification.    These  measures  are  taken 
.  ill   fufodi^  each  containiiig  4  parts^  and  each  part  divided  int<| 
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Apollo 


Fnom  tiic  top  of  th*  head  to  the  bottom  of  I 
the  ehiu  k 

■■■     chin  to  top  of  sternum  or  breast^bone 
sternum  to  pit  of  the  stomach 
stomach  to  navel 

to  eiid  of  trunk 


Length  of  head  and  trunk  of  the  body 
from  end  of  trunk  to  small  of  the  thigh  above  ) 
the  patella  or  knee-pan  j 

-small  of  thigh  to  middle  of  knee 

-middle  of  knee  to  small  of  leg 

-top  to  bottom  of  ancle 

-bottom  of  ^nde  to  bottom  of  hee) 

Lowei;  limbs 
Head  and  tnink 

ft 

Total  length  of  figures 


From  top  of  shoulder  to  the  elbow 
■    ■   elbow  to  the  hand 


-joint  of  hand  to  root  of  middle  finger 
-root  to  tip  of  middle  finger 


Arm  and  hand 

Breadth  of  fiice  at  the  temples 

' over  the  shoulders 

I        of  body  below  arm-pits 
at  small  of  wais^t 


•over  the  haunches 
^f  thigh  at  top 

above  knee 


t    ^ 


-of  leg  below  knee 
>pf  calf  of  leg 
-above  the  ancle 
-of  the  apcle 

-of  the  hand,  over  roots  of  fingers 
»ver  ^hoqlder  blades 

Side  view. 


From  top  of  head  to  shoulder 
-shoulder  to  abpve  the  hip 


H. 


3 
1 


P.IM 


1 
3 
2 
3 


3 
3 


1 
1 


3 

2 

1 
1 
1 


1 
10 

10 
6 


3 
3 


2 
1 
1 
1 


9 

9 
9 

9 


9 
9 


6 


3 

2 

8 

10 


11 


2 
1 
1 
1 


1 
1 


2 
1 
1 
3 

1 
1 
2 
1 
1 
1 


Venus 

HJPJM 


1 


3 
1 


1 
3 
2 
3 


3 
3 


3 

2 

1 
2 


8 
0 

7 
9 

6 
3 


9 


3 
3 


6 


5 


8 

eH 

4 
2 
4 

7 


1 
1 
1 
1 


1 
1 


3 
6 
6 

7 


1    8 

3I  3 


2 
3 
1 

2 
3 

2 
1 
2 
1 
1 
1 

i 


10 
2 

8 
8 
8 
3 

1, 

10 
3 
2 
3 
6 
4 


ll  1 


6 
7 


From  loint  to  beloir  the  bip 

■  '    hip  to  rtde  of  knee 

■  ■  ■  '  knee  to  bottom  of  bed 

Length  of  figurei,  a>  hefen. 
Length  of  foot 

Vtrious  BechanicBl  coatrivancea  have  bees  uud,  to  osiirt 
begiBuen  in  dnwiu^  the  faiimui  figure  :  such  u  beiMis,  haad^ 
d!G.  and  even  tbe  whole  bodj'  and  limbs,  so  connected  by  jomti 
ss  to  be  placed  in  all  possible  sitUBtiona  and  attitudes.  TbeM 
ooBtriTUices  however,  are  all  liable  to  diudvaotages  which  umit 
greatly  dtminisb  their  value.  In  tlie  first  place,  the  young  arliat  b 
in.  danger  of  imitating  a  very  faulty  modtl ;  and  in  placing  hii 
'  figure  in  certain  attitudes,  aU  of  which  are  equally- practicable  fiiv 
the  imK;bine  ;  he  is  exposed  to  the  hazard  of  copying  as  Aalurd 
n  position,  and  even  a  distortion,  in  wkicJi  no  human  being  oan 
without  convulsive  violence  be  beheld.  An  artist  uuacquainted 
with  tKe  form  and  situation  of  the  several  members  of  the  body, 
of  the  bones  which  support  them,  and  of  the  muscles  by  wbteh 
these  bones  are  moved  and  governed,  will  never  arrive  at  the  great 
object  of  his  art,  which  is  to  convey  (o  tbe  spectator  a  complete 
and  correct  idea  and  expression  of  thf  passions  and  sentiments  of 
the  penoHS  he  represents.  Expression  is  the  language  of  nitture; 
and  without  a  kuowtedge  of  the  form  and  action  of  tlte  several 
parts  of  the  human  frame,  which  serve  as  tbe  organs  lu  express  that 
language,  we  sfaull  never  be  able,  either  to  understand  it  ourwkes, 
or  to  interpret  it  to  others.  In  recunimeoding  the  study  of  anatoMy 
however,  that  is,  of  the  shape,  structure,  position,  and  uses  of  ihe 
several  parts  of  the  human  body,  it  is  out  intended  to  intimate 
that  be  «bou)d  make  profound  researches  and  experiments,  such  as 
arc  necesnry  to  quahiy  the  turgeou  for  the  duties  of  bis  impoilabt 
profession.  It  will  be  sufiicient  for  the  artist  to  examine. the 
'Skelet<m,  and  the  masclea  with  which  it  is  covered;  and  of  tbew 
last,  thoM  particular  muscles  which  most  frequently  appear  in  the 
T^ioos  ordinary  actions  and  motions  ol  the  body.  For  thb 
purpose  not  only  books  and  plates,  hut  modeb  in  plas^r  any  be 
easily  praEured  and  when  tbe  pupil  bm  made  considerahle 
progrett,  ha  may  tlten  be  in  a  condition  to  reap  advantage  from 
leetnrea  and  dtscsssions  on  tha  structure  of  tho  roal  human  body. 
It  is  nevertheless  from  frequent  a^d  sagacious  observation  of  the 
Vppcarances  of  the  bones,  muscles,  and  feature*  of  mankiud,  when 
employed  in  (USerent  bodily  exercises,  -or  under  tbe  influence 
of  the  <fiffereat  passibns  of  the  ntiod,  that  tbe  artist  can,  with  the 
greatest  certainty  )«d  precision,  colkct  the  moat  ample  stores  of 
inii»rftistioo. 


MB     '  YOUNG    MAK*8  .»BST    QOM^AITIOlf. 

Sjfmmftry  or  proportiom  may  be  best  leanied  froa  casts  or 
IMpMs  ot  the  most  valuable  remains  of  antient  sculpture.  Nature 
Whicb  iir  the  fortnation  6f  every  kind  of  being,  soems  to  faavo 
tanked  at  petfection,  does  not  appear  to  htite  lieen  eqanlly  solicitous 
in  the  production  of  individuals.  Parts  of  individ^U  aarefre^pimtly 
•sfsi  as  beautiful  as  possible :  but  a  perfect  whole  l|a«  ikv^  yet 
betn  found*  In  the  master-pieces  of  antient  statuary  therefore^ 
«ire  nr?  presented  with  the  prpdu^ctions  of  admirable  practical  skill» 
inspired  by  the  most  sublime  genius,  and  governed  by  the  most 
exquisite  taste.  In  drawing  from  models  cast  in  plaster  of  Paris,* 
great  care  is  necessary  to  place  the  figure  in  a  proper  position  vfitik 
regard  to  the  light  which  should  always  fall  down  obliquely  from 
tMPftf  as  the  iigiit  of  the  sun .  does  in  the  day-time.  Qy  this 
jHtttsare  tke  same  parts  will  be  cidightened  or  darkened  fkn  ivould 
liaippeB^  were  a  iitiman  figure  contemplated  in  the  open  air.  In 
this  Kind  of  drawing  however^  as  the  light  is  suffered  to  coose  down 
fnm  one  point  ooiy^  the  contrast  between  the  light  and  the  dark 
paarts  is  much  more  distinctly  marked,  than  in  ob^fects  exposed 
to  the  open  day,  where  although  the  principal  light  proceedg 
immediately  from  the  sun,  yet  so  much  light  is  reflected  from  aU 
the  surrounding  atmosphere,  tlatthe  distinction  between  the  light 
nnd  shade  is  not  very  perceptible.  When  the  model  is  plaoed  in 
the  most  fiivourable  attitude  and  light,  the  next  important  step  ]« 
■to  cl^oose  that  point  from  which  it  may  be  viewed  with  the  bes^ 
advantage,  relatively  to  the  subject  of  tlie  drawing. 

When  he  has,  with  laborious  perseverance,  acquired  a  facility 
and  command  of  h>n^>'  in  drawing  the  humau  figure,  in  every 
possible  attitude  and  sitaationi  the  young  draughtsman  has  still  a 
great  deal  to  do  before  he  can  have  any  just  cktn  to  the  respeetabl^ 
title  of  artist.  Hitherto  his  employment  has  been  merely  mecliaai- 
cal :  but  the  higlier  parts  of  his  art,  wki<^h  depend  on  the  manner 
in  which  his  mind  is  constituted  and  furnished,  are  aU  still  to  be 
aoquired. 

Zi^kt  and  shade.  The  management  and  disttibution  of , the  li^t» 
80  as  that  those  parts  of  an  object  which,  iv  aiiy  given  situation^ 
are  exposed  to  it,  may  be  so  represenledr,  while  the. Other  parts  ktt 
darkened,  are  in  many  cases  merely  mechanical  operatious*.  If  the 
ami  shine  obliquely  on  the^col-nter  of  a  house,  we  huow  Chat  one 
'«kle  ami  atf  ^iid  will  be  enlightened;  while  the  other  side  and  end 
win  be  in  fb^  dark ;  and  there  as  an  alaiostinstatttaaeoas  traasitioti 
<rom  the  enlightened  )puit  of  the  gMund  to  ihe  darkness  of  the 
shadow.  Even  4a  representing  the  light  and  dark  parla,  .and  tbt 
shadows  of  objeets  of  irregulaf  aad  complicalBd  fonm,  j^e^yueUic^l 
rnles  exist,  by  Mfhich  the  artiM  may  be  guided  in  his.'fepreHDti^ 
tions.    Of  these  rules  and  their  fifppiidation.tq  dnoringjial'  difercnt 

*  Katur  9f  PmrU  U  •<>  called!  beetw^  It  'm  lntr9»t,uf  in  Aat  citar,  beiaf  A^MP 
111  rreat  quRntltir*  in  a  biU  called  Montnuitfref  whicU  hang*  fipinadlately  «v©r  »• 
Bortbern  ride.    Tlili  tttbstatitffe  ii  calletl  G^p^tim  UHeiHte^  «•  Mmk4mtr%  aM4  it  it « 


cenblaatlon  oT  Ume  wlUi  vitriallc  acM,  or  oU  of  vitriol.  WJ>ea  ftJ*J«^l*"C«  J» 
eirpoaed  to  beat,  it  falls  do«m  Into  a  vety  iftblie  powder.  wfcWb  •wweh  rtlted  vifh 
lifter  ualtei  m\Mk  It  Very  rapidly,  Milin^  ibort  J*ne  ]««oiae«  <B«t«  ^olid.  fwom 
tbis  property  It  U  used  for  tabiof  copies  of  finitret.  'by  casOoff  in  a  mould  ymSm 
UquM  I  aii4  tbe  Sfivrtt  tbut  produced  arc  for  tiii»  reMon  eaUod  q 
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sofU,  excellent  illuatn^tioDs  vill  be  foand  in  various  works»  par^ 
ticularly    in   Nicholson's  Principles   of  Archilecture^    When  the 
terms  light  and  shade»  however^  are  applied  to  drawing  and  paint-, 
ing,  something  more  is  understood,  in  whicli  these  geometrical  and 
mechanical  rules  must  be  combined  witli  solid  judgment  and  refined, 
taste.     Directions  in  this  part  of  drawing  must  therefore  be  of  a ' 
very  general  and  comprehensive  nature,     nhen  the  pupil  is  in  some 

1  measure  m^ter  of  tracing  the  outline  or  shape  of  an  object,  he 

will  be^in  to  complete  the  work,  by  distributing  the  lights^  bv  what 
Ts  called  shading.  In  drawing  upon  paper  the  natural  colour  of 
the  substance  is  sufficiently  white  and  bright  to  represent  the 
strongest  light  that  can  fall  upon  it :  but  this  brightness  may  be 
still  greatly  augmented  by  contrasting  it  with  black  colouring^ 
more  or  less  deep,  in  proportion  a^  the  parts  are  more  or  less  remote 
from  the  light,  whether  direct  or  reflected.  In  the  tirst  place  the 
artist  considers  from  what  point,  and  in  what  direction  the  rays  of 
light  fall  upon  the  object  to  be  drawn :  for  from  that  point  as  a 
centre,  all  the  light  must  appear  to  the  spectator  to  proceed.  ^  That 
part  on  which  Uie  light  falU  most  directly  must  be  the  brightest 
in  the  drawing,  and  that  diametrically  opposite  must  appear  the 
darkest ;  the  intermediate  parts  gradually  diminishing  m  bri<;ht« 
ness,  as  they  retire  from  the  direct  light.  This  is  particularly 
observable  in  regular  round  surfaces,  such  as  a  thick  column,  a 
round  tower,  &c.  when  exposed  to  the  sun's  rays.  A  ray  of  light 
proceeding  A-om  the  sun,  or  any  other  luminous  body,  and  just 
touching  the  side  of  a  column,  or  other  solid  substance,  ought  to 
proceed  forward  in  the  same  direction.  This  however,  we  know 
not  to  be  the  case:  for  the  particles  of  light  being  attracted  by 
the  matter  of  the  column,  the  ray  will  be  bent  inwards  toward:! 
the  column,  by'  which  a  quantity  of  light  will  be  thrown  in  upon 
parts  wholly  hidden  from  the  body  of  the  sun.  The  consequence 
of  this  is,  that  the  passage  from  light  to  dark  is  much  moi*e  gradual, 
and  much  less  sudden  than,  in  other  circumstances,  would  happen. 
This  gradual  diminution  of  brightness  requires  therefore  a  sensible 
space  on  the  ))icture,  proportioned  to  the  diameter  of  the  circular 
sur&ce  on  which'  it  is  represented ;  and  it  is  chiefly  by  the  judicious 
and  cprrect  proportioning  of  gradations  of  colour,  that  the  spectator 
is  enabled  to  comprehend  the  nature  and  form  of  the  substance 

^  presented  to  hi.s  view.    Tliis  however  is  not  all :  in  drawing  and 

painting  we  are  not  to  consider  only  the  state  of  objects  as  they 
really  are,  with  respect  to  the  light,  but  as  they  affect  our  eye. 
When  I  converse  with  a  friend  in  the  open  air,  all  parts  of  his  body 
being  equally  distant  from  Hie  sun,  they  must,  when  turned  towards 
him,  be  all  equally  illuminated.  To  me  however,  they  do  not 
appear  to  be  so :  his  head  sieems  to  receive  a  greater  portion  of 
lig^t  than  his  shoulders  and  arms,  an^  these  still  more  than  his 
legs,  while  bis  feet,  as  the  most  remote  from  my  eye,  appear  the 
darkest  of  all.  From  these  observations  the  artist  learns  in  what 
proportions  to  bestow  his  darkening  sfateides ;  and  in  this  proce.sr>, 
critic^  experience  and  observation  must  be  his  only  guides.  It  is 
ajso  with  a  reference  to  the  nature  of  our  sight  that  objects  at  a 
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distance  appear  less  bright  than  tiiose  near  to  tbe  spectator.  The 
rajs  of  light  proceeding  either  originally  or  by  reflection  from  any 
object,  resemble  the  radii  proceeding  from  the  centre  of  a  circle. 
If  therefore  we  be  so  near  the  object  that  a  great  number  of  rays 
must  enter  our  eye,  the  object  will  appear  much  brighter  than  if 
1^  had  beheld  k  irom  a  considerable  distance,  where  the  rays  of 
light,  spreading  out  or  diverging  in  all  directions,  must  be  widely 
separated  from  one  another,  and  consequently  a  very  small  number 
can  enter  our  eye.  From  this  apparent  darkness  of  distant  objects 
arises  their  indistinctness :  at  a  distance  of  a  few  score  yards  we 
can  recognbe  the  features  of  an  acquaintance ;  but  if  the  distance 
between  us  be  much  enlarged,  we  can  scarcely  determine  whether 
the  figure  be  that  of  a  human  being.  If  now  we  examine  the  same 
figure  tfaxongh  a  perspectire  glass  or  telescope,  themachiiie  according 
to  its  powers  wifl  collect  a  greater  or  less  number  of  rays  proceed- 
ing from  the  object,  which  v^U  be  united  ill  the  eye  ;  the  figure  will 
coosequentlv  beeqme  distinctly  perceptible,,  and  will,  by  a  natural 
process  of  the  mind,  seem  to  be  brought  to  a  position  so  near  to  us, 
as  that  it  would  be  eqimlly  distinct  and  perceptible,  if  beheld  only 
with  the  unassisted  eye.  It  is  Aerefore  by  the  brightness,  and 
<k>nseqaent  distinctness  of  objects,  that  we  judge  of  distances : 
this  judgment  however  must  be  acquired,  iX  is  not  instinctive,  n<Nr 
bom  with  us.  The  ntfant  in  the  nurse's  armsy  struggles  to  catch  at 
the  candle  or  at  the  moon  apparently  aKke  within  its  reach :  the 
young  man  whose  eyes  Were  opened  by  the  celebrated  surreon 
Chesseiden,  When  light  and  external  objects  first  broke  in  upon  him, 
imagined  every  thing  he  saw  to  be  equally  remote,  or  rather  equally 
near :  for  referring  the  operations  of  die  sense  of  sight  to  those  of 
feeling,  he  said  every  thing  touched  bis  eye.  This  l^ing  the  case,, 
the  nature  and  effects,  the  disposition  and  management  of  light 
and  shade,  are  lo  be  understood  only  by  a  careful  and  judicipu^ 
observation  of  objects,  as  they  aj^ar  in  all  varieties  of  circum- 
atances  in  nature-:  the  only  substitute  for  tb&s  personal  observation 
IS,  an  intelligent  imitation  of  the  productions  of  those  prtists,  whose 
reputation  for  excellence,  in  this  most  important  part  of  their  pio» 
lesion,  is  establisfaed  on  their  real  merits. 

Drapery,  The  human  figure  no  where  presents  straight  lines, 
or  geometrical  curves;  its  varying  and  flowing  forms  however,  may 
be  considered  in  general  as  parts  of  circular  sweeps :  the  gradations 
from  light  to  dark  may  therefore  b^  conducted  on  this  idea.  When . 
drapery  or  garments  of  any  sort  are  introduced,  the  artist  has  not 
the  same  resource.  The  drapery  shown  by  the  antient  sculptors^ 
particularly  in  statues  of  females,  is  onen  so  full  of  minute 
and  complicated  folds,  and  seems  to  apply  so  closely'^  to  all  the 
protuberances  and  depressions  of  the  figure,  that  unless  Uiey 
actually  copied  from  hne  linen  just  laken  out  of  the  brook,  we 
can  conceive  no  kind  of  stiWf  of  which  their  drapery  could  consist. 
This  supposition  is  however  probably  very  ill*fbiuided :  but  at 
any  rate  no  dry  stuffs  with  which  we  iire  acquainted,  would 
naturally  fall  into  similar  forms.  In  clothing  figures  in  dnwinj^^ 
tfevATal  things  are  to  be  considered :  1.  The  eye  must  never  bo  lo 
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doubt  about  the  part  or  limb  supposed  to  be  covered  by  tbe 
drapery,  wbicli  oiiglit  still  to  be,  in  some  measure  perceptible.    To 
secure  accuracy  in  this  pobt,  it  will  be  adviseable  for  the  beginner 
first  to  sketch  a  correct  outline  of  the  figure,  and  then  to  apply  the 
drapery.    2.  The  clothing  must  not  appear  to  sit  too  closely,  but 
to  now  round  the  figure,  which  will  then  seem  to  be  at  liberty  to 
move  with  ease  and  grace.  Custom  can  make  us  endure,  nay  iashion 
and  affectation  may  even  bring  us  to  admire  the  cver^varyuig 
dress  and  drapery  of  Europe :  to  compel  the  artist  of  taste  bow- 
ever,  to  draw,  or  paint,  or  carve,  a  human  figure,  in  such  habili* 
inents,  is  to  convert  his  art,  which  would  be  his  delight,  into  his 
torture.    We  accordingly    find  that^  when    such  adherence  to 
present  usage  is  required,  as  in  portrait-painting,  the  artist  of  taste 
lias  employed  his  genius,  in  giving  to  the  modem  dress  as  much 
of  an  air  of  ease  and  freedom,  as  can  consist  with  the  truth  of 
his  work.    We  smile  at  what  we  style  the  stiff,  formal,  cumbersome, 
unnatural  clothing  of  old  portraits,  in  a  country-gallery :  but  we 
forget  that,  in  the  revY*lution  of  years,  the  dress  the  most  admired 
in  modem  tunes,  for  ease,  freedom,  coaveniency,  and  suitableness 
to   the  human    body,  may  deserve  tiie  same  description   from 
posterity.     If  such  mistakes  be  committed  in  modern  painting. 
what  will  be  thought  of  similar  errors  in  sculpture,  of  which  the 
productions  ought  to  be  destined  lor  perpetuity  t    The  time  was 
when  the  man  of  taste  could  be  amused,  by  the  exhibiti^i  oi  aa 
illustrious  commander,    with  cocked   hat,  cluins^  uniform,  and 
jack-boots,  on  horse^back,  in  one  of  the  principal  squares  of 
London.    He  could  be  amused  at  this  spectacle  because,  having 
been  erected  by  an  obscure  individual,  it  could  not  justly  be 
considered  to  reflect  on  the  national  taste  and  judgment;  and 
because  the  ridicule  it  deserved  seemed  to  warrant  that  it  would 
ever  remain  witliout  a  rival.    Later  times  however,  have  taught  «s 
better  things :  we  now  see  on  monuments  of  public  respect  to 
meritorious  servants  of  the  public,  erected  a{t  the  public  expense, 
commanders  by  sea  and  land,  exhibited  as  it  they  had  been  instan* 
taneously  converted  into  marble,  while  composedly  standing  on 

the  parade,  or  the  quarter  dack. But  to  return. — 3.  The  great 

folds  of  drapery  should  be  first  drawn,  and  then  broken  into  the 
smaller ;  taking  care  that  tbe  breaks  and  crossings  come  as  near 
as  possible  to  the  effects  of  real  garments.  Folds  in  general 
should  be  as  large  as  may  suit  the  nature  of  the  stuff,  and  con- 
aequently  few  in  number :  but  in  applying  this  rule,  regard  must 
be  paid  ^o  the  ofiice,  situation  in  life,  aikl  cbartitter  of  the  in- 
dividual represented.  The  dress  of  an  antient  philosopher,  of  a 
magistrate,  or  person  of  personal  or  official  dignity,  ought  to  be 
ample  and  jBoiving ;  that  of  a  courtier,  light,  easy,  and  airy ;  that 
of  a  peasant,  sober,  plain,  ami  merely  what  is  necessary  for  raiment. 
4.  Tne  dress  must  be  adapted  to  the  body,  shewing,  by  the  small 
size  of  the  folds  upon  the  joints,  that  it  is  suited  to  all  the  variety 
of  motions,  whifh  different  actions  and  attitudes  require;  and 
also  by  its  general  disposition,  that  it  is,  or  can  be  affected  by  the 
firing*    ^.    19  the  application  of  jewels,  lace,  atui  other  prnamcnli 


ioQ  YOUNG   man's    best   COMPANIOIT. 

i 

the  young  artist  should  remember  the  observation  of  the  great 
painier  of  oW,  to  the  pupil  who,  in  a  piece  intended  to  represent 
Hel<jn,  the  fairest  of  Grecian  women,  loaded  his  figure  with  jewels, 

'  "  Younj»  man  !  unable  to  make  her  beautiful  and  lovely,  you  have 
determined  to  make  her  rich  and  fine."  It  is  not  meant  to  in- 
aimuite  that  the  introduction  of  extraneous  ornaments  may  not  be 

,  cxci  edingly  proper,  on  certain  occasions  ;  and  that  the  artist  who 
can-  introduce  them  with  judgment  and  taste,  and  represent  them 

-  witli  skill,  is  not  entitled  to  commendation.  All  that  is  here  in- 
tended is,  to  impress  on  the  pupil  this  truth  that,  in  drawing  or 
psiinting,  as  in  morals,  in  literary  composition,  and  in  mechanical 
operations,  simplicity  is  a  never-failing  source  of  pleasure  to  the 
observer,  and  a  certain  evidence  of  superior  genius  in  the  artist. 

In  shading  drapery  the  pupil  is  to  consider  carefully  the  nature 
of  tiie  folds :  if  they  be  produced  by  the  swelling  projections  of 
the  body,  they  will  in  general  be  round  and  regularly  full ;  and 
must  of  course  be  gradually  darkened.  But  it  more  frequently 
happens,  in  loose  full  drapery,  that  the  stuff  is  suddenly  bent  out 
or  in,  with  a  sharp  angle ;  in  which  case  the  change  from  the  light 
parts  to  the  dark  must  be  instantaneous,  in  the  same  way  as  the 
dark  end  of  a  house  is  distinguished  from  the  bright  front  enlight- 
ened by  the  sun.  The  application  of  this  rule  to  particular  cases 
must  depend  on  the  experience  and  skill  of  the  artist :  and  every 
hour  of  the  day  experience  on  the  subject  is  at  his  command. 
^Shadows  in  drawing  are  usually  formed  by  parallel  lines,  curved  or 
straight  according  to  the  situation,  done  with  black-lead :  those 
are  again  crossed  by  others  where  the  darkness  is  greatest,  and 
softened  by  more  delicate  strokes  where  necessary.  Cross  lines 
ought  neither  to  lie  at  right-angles  on  one  another,  nor  in  a  direc- 
tion'nearly  coinciding  with  the  original  lines:  there  is  a  just 
•  medium*  of  inclination  which,  by  observation  of  skilftil  drawing?*, 
will  be  easily  acquired :  it  may  however  be  remarked,  that  the  less 
crossing  of  lines  in  drawings  the  better  will  be  the  effect.     Some- 

-  times  the  simdows  are  rubbed  in,  and  their  edges  softened  with  a 
^stutnp  (a  piece  of  soft  leather  tightly  rolled  up,)  a  mode  very  ex- 
peditious, and  of  good  effect.  This  hcavever,  should  be  done 
with  <liscrefion,  and  it  is  better  to  form  the  shadows  by  soft  lines, 
in  a  clear  regular  way.  In  copying,  the  student  should  always 
prefer  drawings  to  engraving:*  done  in  lines  ;  because  by  these  last 
he  may  5c  drawn  on  to  acquire  a  hard  dry  mode  of  execution. 
He  mu^t  particularly  avoid  copying  with  a  pen  all  the  lines  in 
engravings,  u^ed  for  the  shadows.  Many  works  of  this  sort  have 
been  executed,  at  a  prodigious  expense  of  time  and  application, 
and  have  been  thought  wonderful  by  persons  of  little  skill:  but 
leftists  and  other  judges  always  consider  these  productions  as 
really  of  no  value,  and  lament  to  see  so  much  assiduity  and  labour^ 
so  uselessly  applied.  In  copper-phi te  engravings,  the  only  way  of 
producing  shadows  is  by  lines  ;  or  at  least  with  a  proper  effect : 
bat  \n  drawing,  which  is  a  very  different  process,  the  same  necessity 
for  fines  does  not  exiftt.  In  general  it  may^  be  obsefred  that  in 
4ntwing,  at  in  other  operations,  the  less  that  labour  ia  apparent^ 
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the  better  will  be'tb^  effect ;  and  that  though  all  possible  pains 
.must  be  taken,  t»  make  drawings  and  paintings  as  perfect  as 
possible,  yet  this  labour  should  be  concealed  as  much  as  can  be 
done ;  that  the  "whole  may  appear  to  be  not  only  well  executed, 
but  executed  with  the  greatest  facility. 

In  learning  to  draw  it  is  of  more  importance  than  is  commonly 
supposed  to  imitate  oitly  the  finest  productions.  The  mere  act  of 
copying  is  the  same  whether  the  pupil  be  employed  on  a  good  or 
^  bad  original ;  at  the  same  time  that  a  model  of  middling  merit 
is  really  the  most  dangerous.  Bad  models  will  strike  and  disgust 
faim  :  but  those  that  although  not  good,  are  in  a  state  of  mediocrity, 
will  deceive  his  want  of  skill,  and  he  may  be  wasting  his  time  and 
attention  on  models  which,  as  they  do  not  appear  to  be  really  bad, 
fae  may  conceive  to  be  really  good. 

'  In  drawing  human  figures  or  faces,  the  most  essential  object  is 
to  acquire  the  art  of  giving  expression  to  the  countenance,  and 
general  attitudes  of  the  body.  The  various  passions,  affections, 
-sentiments  and  emotions,  by  which  the  human  frame  is  agitated  or 
influenced,  must  of  necessity  be  expressed  in  the  picture,  if  we 
would  give  life,  character,  and  even  resemblance  to  the  person 

^  -we  endeavour  to  represent.    The  language  of  discourse  is  various 

and  different,  in  the  different  regions  of  the  earth ;  but  the  language 
of  the  natural  passions  and  sentiments  of  the  mind,  is  in  a  greaf 
degree  the  same,  in  every  quarter  of  the  globe.  In  this  language 
of  nature  the  countenance,  and  in  the  countenance  the  eyes,  are 
the  chief  organs  of  expression.    In  a  portrait,  a  statue,  m  tlic 

y  living  figure  of  a  stranger,  a  man  of  note  in  the  world,  we  are 

«ager  to  peruse,  as  it  were  the  book  of  tlie  countenance :  in  our 
intercourse  with  men  and  friends,  it  is  in  the  eve  we  endeavour  to 
read  and  understand  the  secret  workings  of  esteem  or  dislike, 
the  swellings  of  affection,  or  the  ranklings  of  vengeance.  To  gain 
-some  practical  proficiency  therefore,  in  tliis  uiiiversal  language  of 
"  nature,  is  indispensably  necessary  in  the.  painter, '  as  well  as  in 
the  member  of  society.  On  the  subject  of  the  passions  and*  their 
outward  expression  much  has  been  written,  by  men  of  ingenuity 
and  observation ;  and  with  a  view  to  the  assistance  of  the  young 
-  artist,  a  set  of  heads  has  been  repeatedly  published  from  original 
designs  of  Le  Brun,  a  very  eminent  French  painter  in  the  end  of 
the  17th  century.  The  countenances  there  given,  as  of  persons 
under  the  dominion  of  love,  hatred,  ho|)e,  rear,  joy,  grief,  &c. 
are  in  some  degree  over-charged  with  expression': '  but  for  this 
.;good  reasons  might  perhaps  be  devised.  In  the  first  place,  in 
order  to  strike  the  imagination  of  the  young  artist  and  make  a 
lasting  impression  on  his  memory,  it  is  absolutely  necessary  that 
the  images  set  before  him  should  go  to  the  utmost  bounds  of 
characteristic  expression :  for  ailter  nil,  the  impression  on  his  mind, 
will  not  unfrequcntly  fall  far  short  of  that  which  ought  to  be  made. 
In  the  next  place  those  images  were  drawn  in  France,  where  the 
.  •  .  language  of  gesture  and  countenance  is  uttered  in  much  more 
impressive  tones,  than  with  us  in  these  countries*    In  the  wanner 
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gioD9  of  Spaiia  and  Italy,  the  o^tarai  l«iigi|ac«  ef  fome  f«9^i«i^ 
d  emotions  is  so  strongly  pronounced  that^  while  to  a  Briton  it 
ems  to  run  into  the  greatest  extr^vagyneet  among  the  ardeal 
us  of  these  burning  climes  a  volatile  Frenchman  will  ^i^ar 
ore  cold  and  phlegmatic  than  the  gravest  Briton  does  in 
mice. 

To  assist  the  pujpil  in  drfwiug  the  human  countenance  anfl 
rure,  at  the  same  tune  that  he  studies  the  imager  of  the  passions^ 
giv^n  by  Le  Brunj  and  in  many  later  works,  it  will  be  of  service 
my  before  him  the  following  short  but  distinct  descripti<m  of  the 
tssions  and  their  causes,  drawn  from  the  writings  of  die  excellent 
^r.  Isaac  Watts.  An  object  suited  to  excite  tiie  passions  muat 
ive  one  or  more  of  these  three  properties:  it  must  be  either 
rare  and  uncommon,  or  2.  good  and  agreeable,  or  3,  evil  aa^ 
sagreeable ;  or  at  least  we  must  have  some  such  idea  or  ap* 
ehension  concerning  it.  The  chief  passions  of  our  nature  may 
90  be  classed  under  three  heads.  Under  the  1st  are  admiration^ 
vf,  haired.  If  the  object  be  |»re  or  uncommon  it  exptes  ad* 
ir«tion ;  if  good  or  agreeable  it  creates  love ;  but  if  evil  or 
sagreeable  it  moves  our  hatred.  The  2pd  cla^s  contains  the 
^rious  degress  of  love  9nd  hatred  adapted  tp  the  several  objeett. 
W  object  be  valuable,  it  excites  our  esteem ;  if  worthless,  we 
gard  it  with  contempt;  if  it  be  such  a#  to  be  suseq>tibk  of 
KKt  from  U9,  we  fed  benevolence  or  good-ivill  towards  it :  if  on 
e  contnuy  it  be  fit  to  receive  evil  from  U8»  the  hatred  is  culled 
iJevpienpe  or  ill-will  An  object  that  appears  pleasing  or  fit  to 
>  us  good,  raisins  in  us  compl^icency  or  delight:  but  when  it 
ipears  displeajMng  and  uyiiit  to  do  us  good,  we  regard  it  willr 
slike  and  ^version.  The  3rd  class  coi^prrheiids  those  passim 
bich  arise  from  cQniplaceney  a9d  dislik«»  Ip  these  the  pleasing 
y^ct  h  more  properly  caUed  good,  an4  the  displeasing  object 
il,  than  ia  th«  oUier  passions.  If  the  g^  be  absent  or  un.« 
^ssassedy  bat  still  possibly  to  be  obtaia^dt  the  passioa  of  love 
ows  up  to  desire;  if  th»  tsyil  m^y  possibly  pome  upon  us,  the 
itred  shows  itself  in  aversion  an4  avpii(9iiee :  aversion  is  eyea 
It  for  evils  to  which  we  ar^  in  Qo  way  aisposed»  When  there  is  a< 
osp^ct  of  obtainiiy  the  absept  food»  hope  si^pgs  up  in  the 
ind :  but  if  the  evil  be  )ike)y  to  &)1  upon  us,  it  fills  ns  with  fear 
\i  dread.  B^t  fear  also  arisep  frpia  a  present  or  expected  good, 
danger  of  being  }p^t ;  apd  we  feel  a  hope  of  security  from  some 
»fient  but  threateniiig  evil,  or  pf  deliverance  from  evil  that  is 
esent.  If  the  good  0e  aptqaUy  obtai<iKd,  or  the  evil  prevented^ 
e  are  filled  with  joy  and  gladness;  when  however,  the  good 'is 
|.tually  lost,  or  the  evil  is  really  come  upon  us,  it  overwbebus  us 
ith  sorrow  and  grief.  Thajperson  who  helps  us  in  the  attauuaent 
'good,  or  tbeprevi^tion  of  evil,  calls  forth  oar  gratitude:  but 
i  who  hinders  oiur  attainment  of  good,  or  brings  evil  upon  us, 
li^es  our  anger.  To  some  or  other  of  those  general  heads  may 
2  referred  the  greatest  part,  perhaps  the  wl^le  of  the  passions 
bich  agiti|ta  pr  animate  the  heart  of  laaiu 
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Whoever  ttrishes  to  make  afiy  pfogress  in  landscape-drawing 
iliust  absolutely  study'  the    principles  of  perspective.    Withoul 
this  knowledge  he  may  certainly  acquire  a  facility  in  copying 
drawings,  paintings,  or  engravings,  placed  before  him  :  but  if  ever 
he  attempt  to  compose  a  scene  from  his  own  imagination,  or  even 
to  copy  after  nature,  he  will  be  every  instant  in  danger  of  falling; 
into  errors  the  most  egregious  and  ridictilous.    Persons  entirely 
destitute  of  a  musical  ear  nave  certainly  learned  t6  dance,  in  time 
and   measure,   by  a'  mechanical  imitation  of  other  performers* 
Instances  are  not  wanting  of  blind  men,  who  have  attained  the 
wonderful  faculty  of  even  instructing  their  seeing  fellow^creaturesg 
in  the  knowledge  and  uses  of  light  and  colours.    These  however, 
are  extreme  cases;  and  instead  of  being  cited,  in  apology  for 
wilful  ignorance  of  necessary  qualifications,  they  ought  to  stimulate 
theflftore  favoured  pupil  to  his  utmost  exertions,  when  he  considers 
what  progress  the  above  persons  have,  by  dint  of  industry  and 
application,  been  able  to  make,  in  spite  of  all  their  natural  disad- 
vantages.   "There  is  one  precept,"  said  Sir  Joshua  Reynolds, 
"  in  which  I  shall  be  opposed  onlv  by  the  Vain,  the  ignorant,  and 
the  idle.     I  am  not  afraid  that  f  shall  repeat  it  too  often.    You 
must  have  no  dependance  on  your  own  genius.    If  you  have 
great  talents,  industry  will  inipt'ove  them :  if  you  liaVe  moderate} 
abilities,  industry  will  in  a  great  measure  supply  their  deficiency* 
Nothing  is  denied  to  well-directed  labour :  nothing  is  to  be  obtain* 
ed  without  it.    I  will  venture  to  assert  that  assiduity  unabated  by 
difiicuHies,  and  a  disposition  eagerly  directed  to  the  object  of  ita 
pursuit,  will  produce  effects  similar  to  those  which  some  call  the 
result  of  natural  powers.''    The  young  draughtsman  therefore  who 
refuses  to  acquire  a  competent  knowledge  of  the  principles  of 
geometry,  and  of  their  application  in  perspective  to  tiie  represent* 
ation  of  rural  scenery,  sets  up  his  own  conceit  in  opposition  to  the 
professional  counsels  of  one  of  the  most  expert  and  scientific  artiste 
whom  modem  times  have  produced.    By  perspective  he  will  be 
enabled,  not  only  to  understand  and  draw  all  the  parts  of  a  build- 
ing, often  a  principal  jfeature  in  landscape,  but  abo  to  form  tm 
accurate  conception  of  the  manner  of  representing  the  distances  al 
objects,  their  regular  diminution  in  size  and  distinctness,  in  pr#» 
poraon  to  those  distances,  the  windings  of  rivers  and  roads,  and 
ptoperly  to  place  every  object,  so  as  to  produce  the  effect  intended 
oy  his  work.    The  next  step  is  to  copy  good  drawings ;  taking 
particular  care  that  his  very  first  labours  be  employed  on  the  best 
examples  he  can  procure.    Nothing  can  be  more  absurd  than  the 
persutuion  that  any  sort  of  models,  however  indifferent,  will  do 
well  enough  to  begin  with,  or  as  it  is  termed,  to  bring  in  the  handt 
•  copying  from  such  models  is  more  likely  to  wt  it  irrecov9rabiv  out* 
In  choosing  drawings  to  s^rve  as  modeb  to  be  copied,  those  should 
l>e  preferred  where  the  ontlines  are  correctly  and  distinctly  drawiL 
Yfttber  fhsin  otbefSi  #hicli  although  less  aceurate,  nay  b^  intended 
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merely  to  produce  a  good  effect.  Tlie  first  thiug  to  be  studied,  as 
the  pupil  must  understand,  is  to  be  able  to  express,  witli  the  blacks 
lead  pencil,  the  forms  of  all  sorts  of  figures  and  objects,  with 
Accuracy  and  fidelity :  until  some  proficiency  ia  this  be  acquired^ 
no  attempt  should  be  made  to  produce  a  finished  drawing.  By 
in&ttentiop  to  this'  important  circumstance^  many  young  artists, 
led  away  by  the  bewitching  notion  of  executing  a  piece  of  striking, 
effect,  ^i^hich  may  be  attained  in  the  judgment  of  the  ignorant 
Multitude,  without  due  attention  to  the  correct  principles  of 
drawing,)  have  fallen  into  fiilse  and  erroneous  methods,  froiu 
which  they  have  never  been  able  to  recover  themselves;  and 
their  natural,  abilities  have  been  wholly  prevented  and  lost. 

Black-lead  is  the  most  useful  material  for  drawing  the  outlines 
of  landscapes,  which  should  not  be  afterwards  gone  over  with  the 
pen  and  Ink :  for  unless  it  be  very  well  done,  the  ink  strokes  will 
give  an  air  of  harshness  to  the  work.  Indian-ink  alone  should  be 
used  for  tlie  shadows,  until  the  student  be  well  advanced^  whea 
he  may  begin  to  employ  colours.  This  restraint  may  appear 
•cvere  :^  but  the  practice  of  making  coloured  drawings  at  an  early 
period  is  highly  injurious  to  future  progress.  The  work  pleases 
the  eve,  and  draws  on  the  artist  the  applause  of  the  unskilful,  and 
the  disingenuous.  Satisfied  with  this  reward,  we  need  not  wonder 
if  he  halt  at  this  point  of  his  career,  and  never  afteri^ards  exert 
bis  faculties,  to    gain    the  truly  encouraging  commendations  of 

rrk>ns  of  genuine  skill  and  taste.    The  first  thing  to  be  learned 
to  imitate  forms  correctly,  next  tlic  manner  of  shading  objects  as 
tKey  are  in  natuir,  then  adding  the  general  light  and  shade  of  the  • 

Kiece.  All  those  operations  are  best  performed  by  using  black- 
(ad,  black-chalk,  white-chalk,  Indian-ink,  either  separately  or 
combined  as  may  be  best ;  renouncing  all  thought  of  employing 
colours,  in  imitation  of  those  objects  in  nature,  until  considerable 
proficiency  in  tlie  management  of  the  former  substances  shall  be 
acqitifed.'  When  various  colours  are  employed,  the  perfect 
lt!8emblance  to  the  original  objects,  which  they  seem  to  produce, 
it  doubtless  i^ery  seducing  for  the  inexperienced  observer,  and 
creo  for  the  stitdent  himself.     Tliat  this  resemblance  however  is  ^ 

only  apparent,  will  be  evident  to  any  one  who  shall  compare  the 
appearances  of  objects  in  the  natural  landscape,  in  the  various 
changes  of  the  light,  abd  of  the  weather.  To  treat  at  some  length 
of  the  nature  of  colour.^  will  be  the  business  of  the  ensuing  part  of 
this  work  relative  to  Optics  or  vision :  in  this  place  however,  it 
nay  be  proper  to  make  a  few  remarks  on  the  nature  and  effects 
of  Ught,  in  so  fiir  as  they  modify  the  external  appearance  of  objects. 
Let  a  room  having  a  southern  window  be  made  as  dark  as  possible : 
in  the  window-shutter  make  a  small  hole,  through  which  a  ray  of  ^ 

the  sun's  light  may  enter :  in  this  ray  place  a  prism  (a  solid  triau-  ii 

guiar  piece)  of  crystal  or  clear  glass.    The  rays  of  light,  in  passing  . 
out  of  the  air,  into  and  through  the  glass,  and  again  into  the  air,  I 

are  bent  or  refVacted  in  different  angles,  according  to  their  com-  f 

ponent  parts ;  if  the  ray  of  lij^ht  after  passing  through  the  prisim 
DC  ttawtd  upon  a  sheet  of  white  paper,  or  the  white  watt,  it  will 
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cxiiibit,  not  a'  bright  ll^ht,  as  when  it  entered  t\\o  room»  but  the  e 
separate  colours,  red^  orange^  yellow^  greeu^  bhiff  indigo  coLur^ 
and  violet.  The  figure  on  the  paper  will  he  a  long  oval ;  and;  if  it 
be  divided  into  360  equal  parts,  the  red  will  occupy  45  of  them, 
(he  orange  27,  the  yellow  4B,  the  green  GO,  the  blue  CO,  the  indigo 
40,  and  the  violet  80.  Thus  we  see  that  a  ray  of  light,  which  to  u« 
appears  white,  is  really  composed  of  seven  colours.  Hence  proceed 
the  beauties  of  the  rainbow;  and  hence,  if  we  could  procure  pow> 
ders  of  the  finest  quality,  precisely  of  the  several  colours  and  pro- 
portions above  mentioned,  and  mix  them  most  intimately  together, 
tlie  mixture  would  be  white,  the  opposite  to  M'hich  black  would 
express  the  absence  or  privation  of  all  colour.  This  last  ex- 
pression however,  is  only  true  within  certain  limits.  A  ray  of  the 
sun*s  light,  received  on  a  piece  of  clear  glass  of  equal  thickness, 
passes  through  it  and  appears  on  the  other  side  of  tne  same  coloi  r 
and  brightness  as  before  it  entered  the  glass.  If  on  the  side  of 
»  this  glass  opposite  to  tlie  sun,  a  mixture  of  tin  and  mercury  (com- 

monly called  silvering)  be  applied,  the  ray  of  light,  ijisteud  of 
passing  through  these  substances,  will  be  reflected  towards  the 
Kun,  of  precisely  the  same  colour  as  before.  It  was  however 
before  observed,  that  a  ray  of  light  passini^  through  a  triangular 
piece  of  glass,  did  not  preserve  its  original  colour  on  the  other 
side,  but  was  separated  into  seven  different  tints,  of 'which  none 
even  approached  to  its  original  white.  From  this  fact  it  is  natural 
)  to  conclude,  that  the  different  colours  we  behold  in  substances  are 

produced  by  some  peculiarity  in  their  parts  and  structure,  by 
which  each  is  disposed  t6  reflect  thut  particular  |^rt  of  light,  by 
which  we  are  authorised  to  conceive  it  t»  be  of  a  certain  colour. 
Thus  the  component  parts  of  grass,  uuifornily  reflecting  the  green 
portion  of  the  sun's  rays,  we  natuially  say  ♦grass  is  green,  &'i\ 
I  That  light  is  necessary  to  tbe  production  of  colour  is^confirmed 

by  every  day's  experience.     Onions,  potatoes,  dc.  will  shoot  out 
I  roots  and  leaves,  in  a  eel ^r  where  no  light  can  enter:  but  these 

shoots  will  be  white.  If  in  this  state  the  plants  be  brought  up 
and  exposed  to  the  sun,  the  whiteness  will  soon  go  off,  and  the 
natural  colour  of  eai'h  will  be  produced.  When  a  gardener  wishes 
Xo  blanch  his  cabbages,  celery,  <?lc.  he  ties  or  covers  them  so. as 
completely  to  exclude  the  sun*s  light :  the  parts  thus  concealed 
are  wliite,  as  is  expressed  by  the  Freneh  term  blanchir^  which  ' 
r  signifies  to  whiten.     That  colour  is  nothing;   really   inherent  in 

bodies,  but  a*  modification  of  light,  may  be  shown  by  numberless 
experiments :  nor  docs  that  colour  always  appear  the  same  to  our 
•eye.  The  gross  <*f  the  field  and  the  trees  of  the  mountain  are 
green:  but  '\i  thej>e  objects  he  beheld  from  a  distance,  or  in  a 
gloomy  sonlebiduy,  their  verdure  and  varying  shades  are  ail  ccii- 
Lunded  in  one1eai}c'n  tinge.  The  bky,  we  &av,  is  lij;;ht  blue  ;  and 
^  so  it  is  in  our  climates :  in  the  purer  atmo!»])]iere  of  tlie  south  of 

Europe,  its  complexion  approaches  to  indigo;  and  on  the  snowy 
summit  of  Mont  Bldtic,  the  soveceii^Ti  of  the  Alps,  nearly  three 
vjuiles  above  the  sea,  and  far  above  the  usual  region  of  clouds  and  -^ 
vapours,  fi'om  the  extreme  purity  of  the  air,  and  the  cwntiast  of 

S  N 


460  YOUNG  man's  best  cobtpanion. 

attitudes^  show  that  they,  fill  receive  the  wind  in  a  similar  4  i  ec« 
tiop. 

In  representing  clouds  the  nearest  must  be  in  the  upper  |»art  of 
the  picture,  passmg  as  it  were,  orer  the  head  of  the  draughtsman 
and  the  spectator;  they  must  also  be  the  most  strongly  roatked 
and  shaded :  but  as  tliey  are  more  and  more  remote,  tliey  fall  lower 
in  the  picture,  until  tliose  over  the  distant  mountains  mingle  and 
disappear  in  tlie  horizon.  The  appearances  of  water  in  drawing 
are  exceedingly  various  i  \ihen  calm  and  unruffled,  it  strongly 
reflects  the  light,  and  having  then  no  depressions  or  elevations,  it 
can  possess  no  sthados^  excepting  what  may  be  projected  u])od 
it  from  trees,  boats,  animals,  buildings,  <S:c.  on  its  banks.  When 
Tiolently  agitated,  water  is  broken  into  deep  hollow  shades,  imitating 
waves;  ^and  when  dashed  against  rocks,  ships,  d:c.  strong  contrasts 
of.  blaci  and  white  are  introduced  expressiug  its  foaming  surges. 
As  water  thus  violently  agitated  by  the  winds  is  incessantly' 
chaQgittg  its  appearance ;  or  when  thrown  headlong  down  a  lofty 
rugged  precipice,  it  is  wrapped  up  in  loam  and  vapour,  we  need 
i?ot  wonder  if  representations  of  the  sea  and  rivers,  in  such  cases/ 
so  rarely  come  near  the  truth. 

Opinions  arc  divided  on  the  question,  what  ought  to  be  the 
hoiizoDlal  extent,  from  right  to  left,  of  the  scene  comprehend^ 
in  a  landscafie.     Ail  that  can  be  determined  on  this  point  seems 
to  be  tliat,  when  the  spectator  has  taken  the  proper  point  of  view 
of  the.pictuie,  .he  should  never  be  under  any  necessity  of  turning 
his  head  from  the  one  side  to  the  other.     A  discourse  from  the 
pulpit  may  be  separated  into  a  number  of  principal  and  subordinate 
divisions,  each  of  which  contributes  its  share  to  the  establishment 
or  the  illustration  of  the  one  important  truth  which  it  u  the  purpose 
of  the  preacher  to  enforce.    A  heroic  poem,  the  Iliad  of  Homer, 
the  £ueid  of  Virgil,  the  Paradise  Lost  of  Milton,  for  example, 
introduces  10  our  acquaintance  personages  -of  great  variety  of 
character,  and  interests  us  by  the  recital  of  a  great  vahetV  of 
incidents  and  adventures,  in  which  those  persons  are  involved: 
but  all  these  personages  and  all  their  adventures  ^erve  (of  otight 
to  serve)  only  to  forward,  and  carry  to  the  destined  termination, 
the  grand  object  of  tlie  poem«    Just  the  same  should  it  be  in 
landscape,  and  in  historical  pahiting*    The  main  purpose  of  the 
artist  should  be  to  present  to  the  s])ectator  one  principal  and 
interesting  object,  scene,  or  action :   but  every  colkiteral  object 
bearing  a  natural  and  obvious  connection  with  the  principal,  and 
tending  by  that  relation  or  by  contrast  to  heighten  the  importance 
and  beauty  of  the  principal,  ought  certainly  to  be  introduced.     If 
this  assertion  be  admitted  it  .will  follow,  that  the  scene  or  Space 
witliin  the  bounds  of  a  picture,  ought  to  be  very  limited  with 
relation  to  its  effect  on  a  spectator.    In  a  case  of  this  sort,  no 
precise  measures  or  dimensions  can  possibly  be  laid  down :  but 
tb«re  may  be  much  propriety  in  adhering  to  the  advic^,  that  the 
length  of  the  picture  from  right  to  left,  should  never  exceed,  in 
iiouie  oases  not  equal,  the  di^itanpe  of  the  spectator  from  the  centre 
pf  the  \iew* 
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Panorama.    Some  thirty  years  ago,  the  world  was;  for  the  first 
time,  entertained  by  an  exhibition,  in  which  the  effect  of  the  prin- 
ciples of  perspective  m  landscape,  was  brought  as  near  to  a  real 
ocular  view  of  the  objects  represented,  as  can  perhaps  ever  be 
accomplished.     The  situation   of  Edinburgh,  the  metropolis  of 
Scotland,  is  singularly  romantic.     Occupying  the  ridges  and  slopes 
of  eminences,  and  the  intervening  hollows,  it  'is  in  some  quarters 
commanded  by  lofty  overhanging  precipices,  the  whole  crowned  by 
the  volcanic  peak  of  Arthur's  Seat,  springing  up  to  a  height  of 
upwards  of  800  feet.     On  the  north  of  tlie  highest  ridge  on  whicl) 
tlie  t(»wn  is  built,  but  in  a  central  situation  witii  respect  to  the 
population,  stands  Caiton  Hilly  rising  to  the  height  of  300  feet, 
add   in  muny  parts  enclosed  by  rocky  precipices.     The  central 
situation. of  this  eminence,  joined  to  its  elevation,  naturally  pouUt 
H  out  as  a  proper  station,  for  obtaining  a  satisfactory  view  of  the 
city  and  the   surrounding  country :    and  nothing  can  be   more 
Uriking  than  the  contrast  between  the  objects  presented  to  the 
<ye^  on  the  different  sides  of  the  station.     On  the  south  is  seen 
he  antique  grandeur  of  the  old  city,  terminated  at  one  end  by 
1^  castle,  perched  on  the  summit  of  a  precipitous  rock,  and  at 
tie  other  by  overhanging  cliffs ;  while  the  back  ground  is  filled 
b^  the  lofty  range  ci  the  Pentland  hills.    Turning  now  towards 
ih  north,  the  spectator  discovers  a  scene  of  a  description  totally 
dfferent.    On  one  hand  he  commands  the  spacious  and  hiuidsome 
steets  and  squares  of  the  new  city,  while  before  him  spreads  u 
ri4ily  cultivated  plain,  studded  with  villages  and  villas,  the  town 
ani  crowded  port  of  Leith,  on  the  shore  of  the  Forth  a  noble  arm 
of  he  sea,  extending  to  right  and  left,  beyond  the  reach  of  the 
cyi;  its  surface  diversified  by  islands,  and  continually  enlivened 
byihippiug,  and  bounded  on  the  opposite  shore  by  the  uncom* 
moily  populous  and  productive  county  of  Fife :    in   tlie  di^itant 
hoTEon  appear  the  Highland   mountains  GO   and  80   miles  ofl!'. 
Stri^k  with  the  extraordinary  nature  of  these  prospects,  and  with 
the  ttness  of  Caiton  Hill,  as  a  point  from  which  drawings  of  them 
migh  be  made,  an  ingenious  artist  Mr,  Barker,  divided  the  cir« 
cumfeeuce  of  his  horizon  into  a  number  of  equal  portions,  of  each 
of  whch  he  made  drawings  in  succession.     Placing  the  pictures 
erect  ound  his  study,  to  see  how  fiir  they  corresponded  with  tlie 
origina  scenery,  it  fortunately  occurred  to  him,  that  a  series  of 
landscajes  (or  rather  one  continued  ran^e  of  landscape)  on  a  lar^^e 
scale,  p^ced  in  an  erect  position,  and  forming  a  complete  circle, 
would  tea  spectati>r,  standing  on  a  central  positiou,  represeutinv 
that  fronrwhich  the  circle  of  views  had  been  drawn,  convey  the 
image  of  he  original  objects,  with  far  greater  accuracy,  than  could 
be  doneb;  any  number  of  detached  views,  euch  circumscribed  by 
its  own  pa-ticular  border  and  frame.     Maturing  this  happy  thou/^ht 
to  perfect^n,  Mr.  Barker^  after  some  time,   constructed  in   the 
vicinity  ofLeicester  square  in  London,  an  amphitheatre  in  which 
circular  rep-esentations  of  Edinburgh  and  the  environs,  an|d  of 
many  othel  interesting  places,  scenes,  and  exploits,   have  been 
exhibited.    The  interior  of  the  edifice  is  circular,  and  all  around 
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IS  suspended  the  pictur?»  W  a  tc^h  ^id^pted  to  th^  radius  of  the- 
room,  in  the  qeotre  of  wbich,  or  s\jffipi>ut! v  x\^x  it,  the  spectator^ 
have  their  ^tatjoq.  The  light  descends  frptp  above,  quitp  round 
the  theatre :  but  i^  is  so  concesiled  by  very  ingenious  contrivances, 
as  are  also  the  upper  ^nd  lower  edges  of  the  picture,  that  if  the 
ipectator  will  but  have  the  patience  to  w^it,  until  his  eye  be 
accustomed  to  the  quality  of  the  light,  aud  tp  the  fascinating  e$ect 
of  perspective  drawirif:  aqd  colouring,  it  will  be  impossible  tot  him 
not  to  imagine  himself  to  be  actually  in  the  midst  of  the  scepery 
presented  to  bis  view.  This  amphitheatric^l  exhibition,  admirablf!^ 
BO  less  for  its  simplicity  thafi  for  its  truth,  is  justly  named  ^ 
pangrama,  from  two  Gt^ek  tf  rms,  signifying  a  view  all  around  9tn4 
in  every  direction,  of  all  objects  within  "the  reach  of  the  eye. 

In  giving  this  minute  account  of  the  createst  improvement  in 
lapdseape-painting,  as  far  as  the  truth  and  the  eflfect  of  the  represent- 
ation are  coucerned,*of  which  it  seems  to  be  susceptible ;  tbe  youpg 
artist  will  see  something  more  to  be  intended y  than  merely  to  give 
Itim  a  notion  of  the  origin  and  nature  of  a  species  pf  picture, 
accounts  of  which  he  may  have  heard,  and  specimens  of  whic) 
be  may  have  e^^amined.    The  most  useful  discoveries  are  likewi^ 
the  most  simple ;  so  much  so  that  when  they  are  made  known,  it  is| 
.  matter  of  wonder  that  they  were  not  soouer  noticed.     In  the  cour« 
of  the  studies  and  labours* of  tbe  young  artist,  in  his  room  and^ 
tbe  field,  many  notions  may  present  themselves  to  the  iqgenicas 
fancy.    To  such  natural  snggestioQs  he  ought  if  he  posses^  aiy 
genius  and  knowledge,  particularly'^to  attend ;    for  to  such  re 
mankind  incfebtod,  for  the  bigif  stat^  of  perfection,  to  which  ma^^ 
srts  and  sciences  are  now  carried.    To  saj^  that  a  man  will  ftit 
down  to  invent  is  absurd;   he   may,    nay,   he  must  learn  ^d 
observe ;  and  the  results  of  his  learning  and  observations  wilfbe 
the  materials,  by  the  combination  of  which  new  facts  and  ^w 
appearances  will  be  presented  to  his  mind.    This  istheproesf 
which  in  strictness  deserves  tbe  name  of  invention :  but  ne  ivhq 
has  laid  up  no  materials  can  form  no  combinations ;  for  it  )  an  . 
indisputed  maxim,  in  human  afiairs,  de  nihiio  nihil  Jit ;  tlit  is, 
Jrom  nothing  nothing  con  cqme. 

Copying  of  drawinscSf  ^c.  Persons  little  accustomed  todraw, 
may  be  desirous,  or  tind  it  necessary  to  take  a  copy  of  a  dawing 
or  an  engraving;  for  doing  this  various  mechanical  opfations 
have  been  contrived,  of  which  the  following  are  the  m^t  coup 
venienLi  -These  methods  are  undoubtedly  useful  even  t«  expert 
draughtsmen  and  engravers,  when  great  expedition  or  minute 
accuracy  are  required ;  but  they  ought  never  to  be  empoyed  by 
a  student  of  the  art  of  drawings  Tracing  against  the  ligt^  Place 
the  original* on  the  pane  of  a  window,  and  the  paper, on  which 
the  copy  is  to  be  made,  upon  it :  from  the  light  of  the  wndow  the 
sevehil  lines  of  the  original  will  be  seen,  which  must  be  traced 
witb  a  pen  and  ink,  or  rather  a  black-lead  pencil.  T)is  method 
however,  is  (it  only  for  small  works,  besides  that  theattitude  of 
tfa«>lrawer  is  inconvenient ;  the  better  way  therefore  i^"  to  have  ^ 
large  plate  of  glass  &tted  in  ^  fram^x  i"  such  4  way  tli^^  it  may 
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ht  K^teced  Itt  ahy  ptrojp^i'  inclination^  like  a  dressing-glass  ^  a  music- 
stand.  Upon  the  glass  is  laid  th^  original^  and  on  it  the  copying- 
p^per;  bnd  by  means  of  a  candle  ot  lamp  placed  beliiud  the 
glass  the  lines  of  the  original  may  be  commodiously  taken  otf. 
The  same  instrument  may  be  used  in  good  steady  daylight  The 
i'eader  will  be  Siware  that  th^  paper  employed  in  these  operations 
thust  be  particularly  clear  and  transparent,  that  the  finest  lii|es  of 
the  original  may  be  copied.  The  material  adapted  to  this  purpose 
is  hence  called  tr^ifig-^aper  (from  the  French  irdc^r  to  dmw,) 
Svhich  is  commonly  prepared  in  this  ivay.  Mit  together  equal 
quantities  of  oil  of  turpentine  (the  distilled  juice  of  the  wild  pine 
tree)  and  drying-oil  (a  mixture  of  linseed  oil  and  litharge,  or  sugar 
of  lead ;)  and  with  a  soft,  rag  rub  the  mixture  evenly  over  fan,  or 
tissue,  or  any  other  sort  of  thin  papet  of  a  fine  grain.  Hang  the 
paper  up  to  dry,  for  a  day  or  two,  when  it  will  be  fit  for  use.  If 
paper  thus  prepared  be  laid  upon  the  drawing  or  print  yt)u  wish 
to  copy»  you  wilt  see  every  line  distinctly,  and  may  then  trace 
them  over  with  the  pencil.  When  it  is  Wished  to  trace  with  ink^ 
mix  in  it  a  little  ox-gall,  by  which  it  will  take  to  the  paper.  Which , 
it  would  not  other\i'ise  do,  on  account  of  the. oil. 

Camp^paper  is  another  preparation  employed  in  drawing.  Take 
some  hard  soap,  and  mix  it  up  with  lamp-black  and  water,  to  the 
consistence  of  jelly :  with  this  substance  brush  over  one  sidte  of  a 
piece  of  pbper,  and  let  it  dry.  In  using  it,  put  it  between  two 
sheets  of  clean  paper,  the  black  side  downwards :  then  with  a 
strong  pin,  or  a  piece. of  stick  sharp-pointed,  draw  or  write  what 
yeu  dioose  up^n  the  dean  paper.  Wherever  the  tracer  has  touch- 
ed, an  impression  will  be  made  on  the  undermost  paper ;  and  this 
impression  may  be  made  of  any  other  colour  instead  of  black,  by 
mixing  the  soap  with  powder  of  the  desired  colour. 

Stenciling  u  performed  in  this  way.  Lay  the  print  or  drawing 
to  be  copltKl,  on  a  sheet  of  paper;  and  with  a  pin  or  needle  prick 
all  along,  the  outlines  with  a  oi altitude  of  l)(>les,  through  both 
papers.  Then  lay  the  clean  paper  with  the  holes  upon  the  papet 
on  which  the  drawing  is  to  lie  made,  and  dubt  it  over  with  charcoal 
finely,  powdered  in  a  stiiall  muslin  bag  ;  when  tlie  dust  will  pass 
throngli  tlie  holes,  and  shew  a  correct  representation  of  the  original 
figures.  y\m  paper  with  the  holes  ma>  serve  for  any  number  of 
copies ;  and  is  very  useful  foir  ladies  who  work  flowers  or  otlier 
ornaments  upon'  muslin. 

Enlarghig  or  contracting  drawings,  Sfc,  These  operations  ate 
performed  in  different  wa^!» ;  but  most  commonly  by  means  of 
'sipmres  or  other  regular  hgures,  drawn  on  the  original  and  the 
paper  to  which  the  copy  is  to  be  transferred.  To  do  this  divide 
the  sides  of  the  original  into  any  convenient  number  of  equal 
parts,  the  more  the  betlei',  knd  with  a  .biack-lead  pencil  and  a 
ruler  draw  lines  across  the  piece,  in  both  directions.  Tlieu  divide 
the  sides  of  the  paper  on  which  you  are  to  draw,  into  the  same 
number  of  equal  parts,  to  be  joined  by  cross  pencil  lines ;  by 
whieh  means  it  win  be  divided  into  tlie  same  number  of  squares 
a^  (he  Origuial.     If  the  copy  is  to  be  an  enlargement  of  the  originai^ 
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the  eobal  parts  must  of  coarse  be  greater  than  those  on  the  original } 
hat  it  the  copy  is  to  be  a  contraction,  then  the  parts  must  be  less. 
The  original  being  placed  before  you»  copy  into  each  square  the 
parts  contained  in  each  square  of  the  original ;  carefully  observbg 
to  place  every  part  in  a  situation  exactly  corresponding  to  that  io 
the  piece  before  you.  To  prevent  the  necessity  of  drawing  iead 
lines  on  Xht  original,  which  nray  sometimes  be  injurious^  take  a 
large  pane  of  thin  glass,  and  divi^Ie  its  sides  into  a  number  of  equal 
.parts,  to  be  joined  together  by  cross  lines,  drawn  with  lamp-black 
ground  down  witli  gum-water.  This  glass  thus  divided  into  squares 
is  laid  over  the  original,  and  the  copy  is  made  agreeably  to  the 
objects  as  seen  directly  through  it. 

The  Pantograph  is  an  instrument  composed  of  rulers  combined 
together,  by  which  one  may  copy,  enlarge,  or  diminish  tlie  outlines 
of  any  print,  drawing,  plan,  map,  Sec. 

Camera  obscura.     By  this  Latin  name,  signifying  a  dark  chamber ^ 
is  understood  a  method  of  employing  certain  properties  of  light, 
witbin  a  room,  a  box,  &c.  to  give  a  representation  of  external 
objects.    The  lays  of  light  reflected  from  objects  convey  to  our 
eyes  impressions  of  their  form  and  colour ;  and  if  those  rays  can 
be  admitted  into  a  <;hamber,  where  no  other  light  can  enter,  the 
.  same  forms  and  colours  may  be  distinctly  perceived  in  it,  on  the 
wall  or  some  other  substance  proper  to  receive  and  exhibit  their 
appearance:  hence  the  nature  and  the  name  of  the  camera  ohscurcu 
Whoever  has  been  in  a  room  with  the  window-shutters  closed,  and 
the  sun  shining  bright  on  the  object.,  in  the  street,  must  have 
observed,  upon  th^  wall  or  the  roof,  shadows  and  bodies  of  liglity 
moving  in  diifereut  directions,   according  as  '  the    mvn,    hordes, 
carriages,  d-c.  moved  in  the  contrary  directions.     These  shadows 
are  produced  b^  the  light  reflected  from  the  moving  objects  in  the 
street,  and  entering  the  room  through  some  hole  or  chink  in  the 
window-shutters.     Choose  uow  a  room  having  a  northern  aspect, 
and  a  view  of  a  street,  a  road,  or  any  other  scene  consisting  of 
objects  in  motion  as  well  as  stationary,  on  which  the  sun  may 
shine  with  full  forces     Let  the  room  be  darkened  so  completely 
that  no  light  may  enter  it,  excepting  through  a  small  aperture 
made  in  the  shutter.     In  this  aperture  fix  a  lens  convex  on  both 
sides ;  that  is,  a  circular  piece  of  pure  glass  or  crystal,  thin  at  the 
edges,  and  swelling  out  regularly  un  both  sides  to  the  middle,  such 
as  a  magnifying,  reading,  (»r  common  spectacle  glass.     The  rays 
reflected  from  the  objects  on  the  outside,  passing  through  the  glass, 
will  be  collected  in  a  focus  wkhin  tlie  room,  where  if  a  sheet  of 
paper  or  other  white  surface  l>e  placed,  a  representation  of  those 
objects  will  be  exhibited,  more  bright  and  distinct,  widi  the  lights 
and  shades  more  pet  feet  tlian  in  the  oiiglnal  objects  themselves; 
because  the  whole  number  of  rays  from  large  suifaces  are  collected 
and  projected  into  a  much  smaller  space.     Such- is  the  nature  of 
the  camera  obscura:   but  for  the  use  of  the  Jandscape-drawer  a 
machiue  must  be  provided,  which  he  can  transport  from  place  to 
place,  to  supply  him  with  images  of  scenes  proper  for  his  pencil. 
In  the  side  of  a  square  box»  of  a  convenient  portable  size,  is  fixed 


^,  tub^^  and  in  it  a  cMivex  lent/ which,  by  drawuig  but  or  pusliing 
in  the  tube,  may  be  placed  so  as  to  give  the  most  distinct  ima||e  of 
the  external  scene.  Within  the  boi,  opposite  to  the  lens,  is  fixed 
a  plain  mirror,  leaning  backwards  at  an  angle  of  46  degrees ;  so 
tl^at  the  rays  falling  on  it  from  the  lens  will  be  reflected  perpen- 
dicularly upwards  to  the  top  of  the  box  $  which  being  only  covered 
with  oiled  paper  or  a  plate  of  slasst  tha-images  may  be  traced  with 
a  pencil,  and  afterwards  trartsfefrred  to  the  proper  drawing*papen 

r  Tfwisparent  dratotn^s.  This  species  of  drawings  in  which  the 
eJBfect  is  produced  by  light  passing  through  the  pieCe^  is  no  new 
iaiTention;  but  it  has  of  late  years  come  much  ibtO  vogue,  for 
ornamenting  the  interior  of  our  apartments,  as  well  as  the  exterior 
of  public  edifices,  on  occasions  of  splendid  rejoicing.  These 
transparencies,  when  judiciously  managed,  have  a  very  agreeable 
*  effect^  especially  in  scenes  where  moon-light,  fires,  explosions,  &c. 
are  represented,  in  which  brilliancy  of  light,  and  strongly  marked 
shades,  are  peculiarly  requisite.'  In  former  times  windows  in 
private  mansions,  as  well  as  in  churches,  were  adorned  with 
stained  glass :  but  the  great  expence  of  such  ornaments  in  these 
days,  /and  the  risk  of  their  being  accidentally  destroyed,  have 
nearly  precluded  their  use  in  common  chambers:  hence  trans- 
parent drawings  and  paintings  have  been  substituted  in  their  place, 
which  may  be  procured  at  a  very  small  expense. 

The  paper  on  which  the  transparent  figures  or  scenes  are  to  be 
drawn,  is  fixed  and  strained  out  on  a  frame  i  that  it  may  be  held 
to  the  light,  in  the  course  of  execution,  to  see  tina  progress  of 
work.  When  the  outlines  are  traced,  and  the  colours  and 
tints  laid  on,  in  the  common  way  of  coloured  drawingsi  the  picture 
is  placed  against  the  window^  on  a  plate  of  ghss,  framed  for  the 
purpose.  Then  tlie  shadows  are  deepened  wi&  Indian-ink,  or  with 
colours,,  as  may  be  necessary ;  laying  the  colours,  in  some  cases, 
on  both  sides  of  the  paper,  to  give  them  the  greater  depth  and* 
force.    The  concluding  touches  on  the  shadows  and  outlines  are 

Sone  with  ivo^^black  or  lamp-black  miiied  up  with  gum*water. 
i^hen  the  picture  is  finished,  every  part  being  in  its  proper  point 
of  colour  and  brilliancy^  all  those  parts  which  are  to  be  the  brightest, 
such  as  the  body  of  the  moon,  and  fires,  are  very  carefully  touched 
over  with,  spirits  of  turpentine ;  and  those  parts  requiring  less 
brightness,  on  one  side  only«  Then  lay  on  immediately  with  a 
pencil)  a  varnish  made  by  dissolving  one  ounce  of  Canada  Imlsam 
(the  rosin  of  tlie  Canadian  pine-tree)  in  an  equal  quantity  of  spirit 
of  turpentine :  taking  great  care  in  the  application,  as  this  varnish 
Js  apt  to  spread.  When  the  varnish  is  dry,  the  parts  representing 
flame,*  are  tinted  with  red-lead  and  eambpge,  slightly  tinging  the 
smoke  next  to  the  flame :  the  moon  nivst  not  be  tinged  wtth  any 
colour. 

In  this  kind  of  drawing  much  of  the  effect  depends  on  the 
choice  of  the  subject.  The  half-ruined  Gothic  cathedral  or  castle, 
whose  antique  towers  and  pointed  pinnacles,  with  their  dark  colours, 
finely  contra^  with  the  brilliant  but  pale  light  and  body  of  the 
moou.    Rays   of  light  breaking  through   ruined    windows,    half 
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choaked  up  by  ivy;^— fires  blaiiog  en  the  grciuiid/ amid  tihc« 
clustered  pillars  and  mutilated  tombs,  and  darting  a  strong  li|;fat  ' 
on  the  haggard  countenances  of  a  band  of  robbers: — a  building 
or  a  ship  oi^  fire ; — such  are  some  of  the  objects  to  which  trans- 
parencies are  peculiarly  adapted,  and  the  etfect  of  which  can  in 
no  other  way  be  so  strikingly  represented.  For  the  management' 
of  these  drawings  no  particular  rules  can  be  laid  down;  farther 
than  that  the  fine  lights  should  not  be  brought  very  ui^ar  the  moon, 
who^  pale  silver  light  would  be  injured  by  their  glare,  and  that 
those  parts  of  the  design  which  posset  no  particular  mterest, 
should  be  kept  in  impenetrable  gloom,  while  in  the  principal  light 
the  partes  should  be  marked  with  great  precision. 

Mechanical  drawing*    This  branch  of  drawing  is  empioyed  in 
the  representation  of  buildings,  fortifications,  machines,  and.  other 
regular  objects,  in  which  truth  and  accuracy  alone  are  required, 
and  the  productions  of  fiincy  and  embellishment  are  wholly  iqad- 
missiMe.    Plans,  elevations,  and  sections  of  such  objects  are  con- 
structed on  the  principles  of  geometry  : .  but  in  views  perspective 
m|ist   be  called   in.     Mechanical  drawing   is   to   he   considered 
rather  as  an  useful  than  an  ornamental  quaUfication ;  and  profi- 
ciency in  it  ought  to  be  more  highly  valued  than  it  is  in  general. 
All  should  be  acquainted  with  its  principles,  just  as  all  should 
learn  to  write.    Every  one  must  be  sensible  how  impevfeet  and 
unsatisfitctory  are  mere  descciptiiNis  of  towns,  buildings^  ma^inery, 
and  other  similar  objects;  whereas  by  plans,  elevations,  sectioiis 
and  views,  not  only  a  distinct  conception  of  the  objects  may  be 
formed,  but  another  precisely    similar  may  be    constructed.     In 
such  cases  »  correct  and  scientific  drawing  will  at  one  glaiice 
convey  more  useful  informatfon  than  could  be  done  by  long  and 
laboured  description.   ,By  means  of,  his   scale,   compasses,  and 
pencil,  the  mason,  the  bricklayer,  the  carpenter,  or  other  artisan 
will  be  able  to  communicate  his  schemes  to  his  employer,  with, 
infinitely  more  perspicuity  and  despatch  than  would  be  practicable 
by  many  sheets  of  writing.    Nor  is  this  so  difiicult  as  is  supposed  : 
for  in  plans  of  buildings,  or  representations  of  machinery,  accuracy 
and  not  ornament  are  required :  at  the  same  time  that  neatness 
ought  never  to  be  disregarded.    The  meclianical  draughtsman  has 
occasion  for  plain  and  parallel  rulers,  compasses,  black-lead  pencils, 
Indian  inky  hair  pencils,  and  a  drawing-board.    Not  only  the  out- 
lines of  regular  objects  may  be  correctly  and  truly  drawn  by  the. 
rules  of  geometry  and  perspective ;  but  abo  the  forms  and  intensity 
of  shadows,  in  their  difierent  parts,  may  be  laid  down,  by  in- 
variable rules,  founded  on  the  nature  of  the  rays  of  )jght,  according 
to Vhich  shadows  of  objects  ought  always  to  l>€  represented,  and 
not  by  guess,  as  is  too  often  done  in  drawings  otherwise  scientifi- 
cally correct.     On  this  head  satisfacttiry  instruction  will  be  ob-  ' 
tained  by  consulting  a  work  already  recommended  to  t()e  student, 
viz.  Aicholwn*s  Principles  of  ArchitecUtre. 

Of  Colours.  The  art  of  colour-making  is  properly  a  branch  of 
chemistry ;  and  is  one  of  the  most  curious,  though  least  understood, 
parts  of  that  science.    The  principles  on  which  colour-making 


dep^ds  art  eatirely  diffident  from  du;»$f  on  which  other  parts  of 
chemistry  are  founded:    and  the  practical  management  of  the 
business  being  in  the  hands  of  persons  whose  interest  it  is  to  con-* 
ceai  their  methods  of  working,  it  thence  happens  that  there  is  no 
distinct  theory  of  the  business,  and  even  scarcely  a  single  good 
receipt,  for  making  any  one  colour,  hath  yet  been  made  public. 
The  first  general  division  of  colours  is  into. opaque  and  transparent. 
Opaque  colours  are  those  which  when  laid  upon  paper,  wood,  &c. 
or  upon  any  other  colour,  covetr  them  so  completely  that  the 
Colour  of  the  ground  entireW  disappears.    Transparent  colours, 
on  tlie  contrary,  leave  the  colour  of  the  ground  on  whichthey  are 
applied,  visible  tlirough  thein.    Of  .the  first  sort  are  white-lead, 
red-lead,  vermilion,  ,^c. :  of  the  latter  tK>tt  are -the  colours  used 
for  enluminatin^  maps,  drc.    Another  division  is  into  oil^olours 
and  water-colours.    Most  of  those  proper  for  use  in  water  are  also 
used  in  oil :  but  there  is  this  remarkable  difference  that  such  as 
are  perfectly  dark  or  opaque,  when  mixed  with  ivater,  become 
quite  clear  and  transparent  when  made  up  with  oil;    This  is  par- 
ticularly the  case  with  those  which  have  for  their  base  the  oxyde 
(calx)  of.  tin,  alabaster,  or  calcareous  earth.    The  most  perfectly 
opac[ue  colours  in  oil  are  such  as  have  for  their  bases,  lead,  mercury, 
or  iron:    witji  the  exception  however  of  Prussian   bluCt  which 
although  itsc  base  be  iron,  is  yet  perfectly  transparent  when  mixed 
up  with  oil.    In  water-colours  those  prepared  frcmi  metals  (the 
above  blue  excepted)  aie  always  opaque :  but  those  drawn  from 
vegetablfBs  or  animals  are  transparent.    Charcoal  however,  whether 
made  of  vegetable  or  afiimal  substances,  is  always  opaque  in  both 
water  and  oil.    Another  important  division  of  colours  is  into  true 
and  fidse.    True  colours  are  those  which,  under  ev^ry  variety  of 
circumstances,  always  retain  their  appearance,  without  change  or 
lading;  in  which  case  they  are  said  to  Uami :  other  colours  either 
lose  their  appearance  entirely,  or  .gradually  change  into  some  other 
colour  very  different  from,  that  intended  to  be  produced.    What 
chiefly  affects  colours  is  their  exposal  to  the  sun  in  summer,  and 
to  the  cold  air  in  winter.    To  this  howevcp  there  is  one  exception ; 
for  white-lead,  so  much  used  in.liQuse-paintine,  when  ground  with 
pil,  retains  its  whiteness  when  exposed  to  the  weather,  but  soon 
degenerates  to  a  brownish  yellow  if  kept  close.    The  proof  <^  this 
may  be  seen  in  every  room  painted  with  white-lead :    the  paits 
against  which  tables,  drawers,  chairs.  See.  are  constantly  placed,, 
soon  become  yellow ;  while  the  other  parts  of  the  painting,  fully 
exposed  to  the  sun  and  air,  suffer  little  change.    In  water  white- 
lead  is  very  apt  to  lose  its  colour,  whether  exposed,  to  the  air  or 
'pot.     It  is  particularly  to  be  regretted  tlmt  the  most  beautiful 
colours  are  in  general  the  least  durable  t  it  is  however  to  be-'px- 
pected  that  the  fewer  ingredients  enter  into  the  composition  of 
any  colour,  or  the  more  simple*  it  is,  the  better  wiU  it  resist  the 
action  of'the  aii:  and  light. 

All  colours,  whether  derived  from  animal  or  vegetable  substances, 
must  be  extracted  by  either  pure  water  or  some  other  •  liquid : 
^icy  cannot  therefore  be  used  in  painting  u^til  the  col^iuriiig^ 
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subMance  be  uiiite<l  witfi  some  etirthy  or  solid  matter,  rapable^of 
giving  it  a  bodff,  as  it  is  caDed;  and  according  to  the  nature  of 
Biis  matter  will  the  colour  be  opaque  or  transparent.  This  matter 
ought  to  be  pure  wt|ite,  that  is,  perfectly  colourless,  and  quite 
unalterable  by  the  weather  or  by  acids  and  their  opposite  alkidies. 
Hence  all  earths  are  improper,  being  act^d  upon  by  acids;  and 
most  metallic  substances  however  finely  powdered  and  white,  are 
apt  to  tuni  blade  by  exposure  to  the  an^.'-  The  only  substance  to 
be  chosen  in  preference  to  all  others  is  the  oiyde  of  tin,  prepared 
either>y  fire  or  by  the  nitric  acid  (aqiia  fortis.) 

[Although  the  reader  will  not  expect,  in  this  place  a  full  ex<? 
planation  of  the  terms  employed  by  modem  chemists,  yet  it  seems 
to  be  requisite  to  ibrnish  him  with  the  means  of  comprehendisg 
the  meaning  and  qualities  of  certain  names,  operations,  and  sub- 
stances, now  universatty  i|sed,  in  treatises  on  all  branches  of 
knowled^,  which  have  any  relation  to  chemical  science. 

The'coramon  or  atmospheric  aif,  formerly  conceived  to  be  a 
simple  Substance,  and  thence  counted  as  one  of  the  supposed  four 
elements  6f  which  alf  terrestrial  l^tes  were  imagined  to  be  formed, 
is  now  l|ndwn  to  consist  chiefly  of  two  fluids  or  kinds  of  air,  or 
mpoifr,  or  ga$.  Of  these  one  is,  by'  respiration,  capable  of  snp^ 
|K>rting  animal  life :  in  it  metals  are  calcined  by  fire»  and  combust 
tible  'Substances  burn.  The  other  ^s  oil  th«r  contrary  possesses 
qoalitiev  precisely  opposite:  for  if  breathed  by  animals  it  kilM 
tJiem ;  nor  will  it  admit  tli^  combiistioa  of*  bodies,  nor  the  calei^ 
nation  of  metals.  'The  bale  of  the  first  kind  of  gas  is  called  orygen, 
from  two  Greek  words  signifyin^^  to  produce  acidity  or  sourness^ 
because  one  of  the  most  gerteral*  properties  of  this  base  is  to  form' 
acid's,  by  combining  withtlifferent  substances.  When  this  base  is 
united  with  taioric  or 'the  principle  of  heat,  the  combination  is 
called  oxygen  gas^  formerly  called  pure  or  vUal  air. '  Tlit  other 
component  part  of  the  common  air  which  is  extremely  aoxbus 
and  wholly  unfit  for  breathing,  is  thence  called  azoik  goj^  from  a 
Greek  term  signifying  what  is  contrary  to  life.  When  iny  sub- 
stanbe  is  burnt  a  decoinposirion  of  its  parts  takes  place,  tftid  new 
compounds  are  produced.  '  Heat  and  light  are  given  out,  and  th^ 
combustible  body  attracts  the  oxygen  from  the  air,  by  which  means 
the  azote  is  left  at  liberty.  If  sulphur,  phosphorus,  or  charcoal 
are  employed  in  the  process  of  burning,  these  substances  unite  with 
the  oxygen  to  form  new  bodies  call^  acids :  and  it  is  not  impro^ 
bable  that  all  other  acids  may  be  produced  by  the  union  of  oxygen 
with  some  peculiar  bases  hitherto  undetected.  When  a  body  hatf 
only  a  sipaU  quantity  of  oxygen  united  to  it,  not  sufficient  to  con* 
Vert  it  into  an  acid,  it  is  called  an  oxyde  ;  thus  most  of  the  metals 
can  be  reduced  only  into  the' state  of  an  oxyde,  by  the  nnion  with 
oxygen ;  a  process  formeriy  called  colcmiiltatt,  and  the  metal  wheii 
thus  reduced  was  called  a  calx ;  because  it  was  reduced  to  a  whitcf 
powder  by  burning,  in  the  same  way  with  limestone,  which  in  f^itin 
IS  then  called  calx.  Wii^n  tin  has  been  kept  some  time  in  a  melted 
ftiatc;  over  the  &re,  and '  is  then  exposed,  ^o  the  air,  the  surface! 
becomes  wriidJed  ai|d  is  covered  waih  a  gfey  pdbck :  this  is  ^ 
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•vyde^of  tifl.  If  this  co«t  be  removed  d»  metal  appears  below 
in  its  natural  brilliancy  f  but  it  soon,  from  t^  action  of  the  air, 
becomes  osydated  and  loses  its  splendour.  By  contimiing  the 
jprocess  the  whole  tin  may  be  reduced  to  an  oxyde.  The  oxydfe 
of  tin  may  also  be  obtained  by  dissolving  the  metal  in  aqua  fortis, 
that  is,  nitric  acid  diluted  with  water.  A  classr  of  natural  sub* 
stances  just  tho  reverse  of  the  adds  is  that  of  aOcoHes,  so  called 
from  kali  tlie^Arabic  naoM  for  a  certain  plant,  in  wbich  the  proper- 
ties of  this  class  of  bodies  dkrand.  Alkalies  have  a  peculiar  tasts;, 
caustic  or  burning,  they  are  incombustihie  and  insoluUe  in  water. 
They  unite  rapidly  with  acids,  forming  compounds  in  which  tha 
{Properties  of  both  ingredients  mte  lost.  With  flinty  substancei^ 
and  exposed  to  a  great  heat,  the^  are  convened  into  glan.  They 
fit  oils  for  mixture  and  union  with  water,  as  in  the  case  of  soap^ 
a  combination  of  the  alkalies,  potash,  or  soda,  with  oil  or  faf. 
When  alkalies  are  mixed  with  various  vegetable  colours,  they 
produce  sensible  changes  on  them :  thus  blue  turns  to  green,  red 
to  violet,  yellow  to  Innown.  Blue  colours  that  have  been  mada 
red  by  the  mixture  of  acids,  are  again  restored  to  blue  by  alkalies. 
On  animal  substances  they  exert  a  powerful  burning  quality  called 
causticity :  wollen  cloth  will,  by  a  powerful  alkali,  be  turned  into 
^  sort  of  jelly.  The  proper  alkaline  substances  are  soda  and 
potash,  which  are  called^^i^,  because  they  require  a  great  degreu 
pf  be^t  to  dissipate  or  volatixe  them :  the  other  is  ammonia  called 
voiaiiie,  because  a  very  moderate  heat  is  sufficient  to  make  it  fij 
off  in  vapours.} 

— — fikit  to  return  to  colours. — ^The  oxyde  of  tin  is  ao  ex« 
ceedingly  fixed  and  refiractory  im  to  be  quite  unalterable,  not  onlf 
fry  alkalies  or  acids,  by  the  weather  or  the  sun,  hot  even  by  the 
^ucentrated  heat  of  a  large  burning  mirror.  It  is  besides  ev 
tremeiy  white  and  capable  of  being  reduced  to  a  powder  of  an 
extreme  degree  of  fineness.  For  these  reasons  the  oxyde  or  calx 
pf  tip  is  the  most  proper  base  of  all  fine  colours.  Tor  coarse 
colours  the  white  precipitate  of  lead,  which  is  much  less  apt  to 
turn  black  than  white  lead,  mav  be  used  to  advantage.  After 
these  remarks  the  general  method  of  extracting  colours  from  vege- 
table or  animal  substances,  and  fixing  them  by  a  proper  luuis,  will 
be  easily  understood.  For  this  purpose  a  quantity  of  oxyde  of 
tin  is  to  be  procured,  proportioned  to  the  quantity  of  colour  wanted. 
The  oxyde  must  be  well  rubbed  in  a  glass  mortar,  or  one  of 
IVedgewood's  ware,  with  a  little  of  the  substance  designed  for 
brightening  the  colour,  such  as  alum,  cream  of  Tartar,  spirit  of 
nitre,  &c, ;  after  which  it  is  dried  and  left  for  some  time,  that  the 
union  between  the  two  substances  may  be  as  perfect  as  possible. 
|f  the  colour  is  to  be  very  fine,  as  ror  instance  from  cocbineaL 
|he  colouring  matter  must  be  extracted  with  alcohol,  (spirits^ 
wine  or  pure  spit  it)  but  without  heat.  When  the  spirit  is  suffix 
ciently  mipregnated  with  the  colour,  it  is  to  be  poured  by  little 
and  little  upon  the  oxyde,  rubbing .  it  constantly,  in  order  to  dis 
tribute  the  colour  equally  over  every  particle  of  the  oxyde.  The 
ipin't  ifill  8000  eraporate,  leaving  the  oxyde  coloured  with  <ho 
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cocliineaL  More  of  the  tinctare  is  tlieo  ffottnd  oD|.  tod  .niMed  ; 
and  at  last  a  verv  beautiful  colour,  not  inferior  to  the  best  carmioe, 
will  be  procured,  at  a  moderate  expeice^  if  iastead  of  oechiiied, 
we  employ  l^nisU-wood,  turmeric,  log-wood,  ^ec  wc -obtain  dtfer- 
ent  kiods  of.  red,  ^^ellow^  purple  '&c.  For  ooarser  coloiirs  n  de- 
coction of  the  colouring  bodifw  in  water  may.  be  used,  instead  of 
alcohol:  but  as  tbe  water  eva|N>ratea  very  slowly,  very  small 
quantities  of  the  liqiMir  can.  be  poured  at  one  time  on  the  oxyde; 
so  that  the  colour-making  becomes  verv  tedious.    It  is  not  im« 

{robable  that,  this  ii^valuabk  pcoptity  of  tin,  in  giving  fixity  and 
rilliancy  to  colours,  particukirly  .to  scarlet  andpnrple,  may  have 
been  known  to  the  anlient  Phceaicians,  who  resorted  all  the  way 
to  the  southern  part^  of  Britain,  in  the  earliest  ages  of  history  for 
tbat^  metal.  Tbe  tin  they  probably  employed  in  secret,  with  some 
ordinary  colouring-substance  (perhaps  some  species  of  the  cochi- 
neal insect)  to  give  to  the  woollens  of  Tyra  and  Sidoti  the  splendid 
purple  or  scarlet  tint,  so  highly  admiral ;  but  as  being  produced, 
as  preteiided,  only  from  the  liquor  of  a  sort  of  sfaell-tisJi,  so  ex- 
pensive as  to  bec<Mne  the  peculmr  and  distinctive  dress  of  the 
princes  of  the  earth* 

It  is  a  common  observation  in  chemistry  that  acids  tnm  blue 
vegetable  juices. to  red,  and  alkalies  turn  them  green.  It  is  equally 
true,  though  not  so  well  known,  that  acids  generally  heighten  red 
colours,  so  as  to  make  them  sq[>proach  to  scarlet  or  crimson.  *  On 
the  other  hand  alkalies  tend  to  darken  red  colours,  and  bring  tl^em 
near  to  blue  or  purple.  When  mixed  with  yellows,  acids  constantly 
brighten  them:  but  alkalies  turn  than  to  a  dull  orange.  The 
iaitric  acid  is  found  to  heighten  colours  more  than  any  other :  tand 
the  vegetable  acids  are  less  powerful  this  way  than  the  mineral. 
Thus  u  witl)  a  tincture  of  cochineal,  either  m  water  or  spirits  of 
wine^  be  mixed  pure  nitrous  acid'(spirits  of  nitre)  •tbe  red  colour 
will  be  changed  to  an  exceedingly  high  orange  or  flame  colour, 
which  may  be.  given  even  to  doth.  If  sulphuric  acid  (spirits  or 
oil  of  vitriol)  be  employed,  the  colour  will  be  turned  to  a  full  scarlet, 
inclining  to  crimson  rather  than  to  orange.  With  muriatic  acid  (ma- 
rine acid  or  acid  of  sea>$alt)  the  red  b  changed  to  the  true  crimson, 
bordering  on  purple.  Alkaliea  both  fixed  and  volatile,  change  the 
colour  to  a  purple^  which  is  brightest  when  the  volatile  is  used. 
But  these  acids  are  all  destructible  by  long  exposure  to  the  air ; 
and" alkalies  still  more  so:  colours  prepared  with  them  must  there- 
fore necessarily  hde  and  finally  disappear. 

Having  given  these  general  notions  of  the  theory  of  colour* 
making,  it  remains  to  specify  the  principal  substances  used  with 
water  or  oil,  in  drawing  and  painting.    , 

All  tbe  most  essential  parts  of  drawing  may  be  obtained  by  the 
use  of  a  black  colour  upon  a  white  ground,  as  with  Indian  ink 
upon  white  paper.  .The  introduction  of  other  colours  may  how- 
ever be  of  great  use,  on  many  occasions,  where  not  only  the  forms 
and  the  lights  and  shades  of  Q|b»jects,  but  their  several  natural 

.exhibited  to- the  spectator, 
various  substances  ^aro 


colours  and  tints,. are  required  to  be  .exhibit 
5  <>f^.  producing  thpse  colours  aud   tii|t^»  vai 


•n-AWtNC 


47l 


^mfioifei  in  dfatnng,  when. either  drigNudty  liquid,  *or  made  so' 
by  mixiag  them  with  simple  water,  or  with  guin-water.  Many  of 
the  nme  «ubstaiice9  when  lurepared  with  i»l  are' likewise  employed 
in-  paintiag:  the  followiog  brief  observations  on  the  principal 
colouring-siilMtances  w^  be  applicable  therefore  to  both  bAmchei 
of  art. 

The'  ooloiirs  nsed  in  drawing  may  be  arranged  atphabetieally 
wider  the  general  heads  of  black.  Uue,  brown,  green,  red,  white, 
and  yellow. 

.!•  Bku^k  e^amrs:  Indian,  or  mote  ptoperiy  China  inlf,  has 
beetf  already  mentioned.  It  comes  from  China  wbere  it  is  used 
for  common  writing,  which  in  .that  coimtry  is  performed  with  a 
pencil  and  not  with' a  pen.  The  composition  of  this  ink  isnn* 
linown;  bat  th<i  coloarin!|;  matter  is  said  to  be  chiefly  dm^rn  from 
the  black  Hquor  found- in  the  sepia  or  cuttle-fish.  This  ink  ii 
rubbed  with  water  npon  a  tile  or  earthen  phite;  and  can  be  made 
darker. or  lighter  at  pleasure.  The  best  sort  is  stamped  with 
Chinese  characters ;  it  breaks  with  a  glossy  fractnre,  *aiid  feels 
smooth  knd  not  gritty,  when  rubbed  down  in  water,  or  against  the 
teeth.  A  counterfeit  sort  made  in  ^ this  country  may  easihr  bo 
known  by  its  grittiness;  bebg  a  composition  of  lamp  or  ivory 
bfaek,  ground  up  with  gum. 

Charcoal  is  used  for  Jketehing  in  the  outlines  oi  figures,  in  order 
to  fix  tlieir  proportions^  before  making  a  drawing  wi&  chalk;    The 
best  diarcoal  for  thu  purpose  is  made  of  willow ;  it  is  cut  into  slips. 
^  s|nd  the  strokes  may  b^  taken  out  with  a  f(sather«  ^ 

Black  chalk  resembles  sbty  coal  cut  into  slips.  It  is  commton^ 
^sed  in  a  brass  or  steel  initrumentcidled  a  port-crayon.  This 
substance  is  much  used  in  drawing  figures,  particularly  fix>m  the 
life  or  from  phister-casts.  It  is  more  gritty  but  of  a  deeper  blact 
than  black-lead,  and  without  its  glossiness.  It  is  of  two  kind» 
the  French  which  is  soft,  aud  tlie  Italian  which  is  hard. 

White  chalk  is  also  used  toother  with- black,  for  laiynig  on  fie 
lights.  It  is  much  harder  than  common  chalk;  and  instead  ^  it 
tobacco-pipe  clay  is  used.'  ' 

Lampblack  is  the  soot  of  <h1  fbrmed  by  burning!  it  stainfewell 
when  Used  with  either  water  oir  oil;  V 

Ivory^hlackiii  the  coal  bf  ivory  or  bone,  Formed  by  givinr  Wicm 
a  gentle  lieat  in  a  place  where  the  access  of  air  is  quite  excluded:  ' 
the  colour  is  deeper  than  that  of  lamp-black. 

Blue^black  is  obteined  by  bnmiAg  vine-tftalks  iff  a  cfoM  vessel: 
it  is  like  ivory-black  with  a  tint  of  blue. 

2.  Blut  coUmrs.  Ultramarine  is  prepared  from  fapfs'Iasttli,  by 
calcining  and  washing  it.  Lapis-lazuli  (meaning  onl/  the  blue 
stone)  is  of  a  beautiful  bright  ^ky  colour,^  sometime/ mixed  with 
white;  it  also  contains  pyrites  which  gives  it  the^tppearaifce  of 
veins  of  gold.  The  powder  stands  perfectly  weHl  and  is  con* 
sequenily  of  the  utmost  value  in  every  kind  of  pointing:  but  its 
very  high  price  prevents  its  general  ase.     ^ 

Prusnan  hlua  is  a  combination  of  iron  with  a  peculiar  sort  of 
a^id. '  It  produces  an  extremely  beautiful  bhie  colour,  and  stands 


ili  rouiro  man's  best  eoHTAston. 

^I :  but  to  do  this  h  most  bepropcrly  prepaied ;  for  ttMf  etiith 
ttOD  sort  usually  cOiftains  iron,  whidi  causes  it  to  turn  greenisii. 

Verditer  is  a  blue  colour  procured  horn  adding  chalk  oi^  whiten* 
iog  to  a  solution  of  copper  in  aqua^fortis  (nitrfc  acid  diluted  with 
water;)  the  best  is  prepared  by  the  refiners,  by  means  of  the 
copper  dissolved  in  the  process  of  parting  silver  from  aqua-fortis# 
Verditer  is  only  used  for  coasse  purposes,  chiefly  by  the  paper* 
stainers,  who  xommonlT  call  it  stnUun-J^me,  a  corruption  of  tiie 
French  name  temdres  btuesy  or  blue  ashes. 

Ind^,  Thia  colouring  matter  is  obtained  from  several  plants, 
^d  has  some  resemblance  in  its  nature  to  fecula  or  starch.  The 
indigo  dfconuueree  is  chiefly  procured  from  the  indigojira  tmcfo* 
ria»  a  shrubby  plant  cultivatod  in  the  East  and  West  Indies,  for 
Jhe  purpose  of  exLtracting  the  colouring  matter.  When  theplant 
4s  in  maturity  it  is  cut  down  and  placed  in  larxe  wooden  vessels^ 
where  it  is  covered  with  water,  and  ferments.  The  water  becomea 
turbid  and  of  a  green  colour.  Accordior  to  the  state  of  the  ptant 
the  fermentation  employs  from  6  to  24  hours,  when  the  liquid  it 
poured  into  flat  vessels*  where  it  is  continually  agitated  till  blue 
flakes  appear,  which  upon  the  addition  of  lime-water,  fall  to  the 
bottom.  The  liquid  is  then  poured  off,  and  the  substance  in  the 
4K>ttom  is  collected  in  linen  bags,  through  which  the  water  draina 

tway.  When  Ithis  substance  is  of  a,  proper  consistence  it  is  formed 
ito  small  cakes  which  are  dried  slowly  m  the  shade.  The  hi^ory 
4*  indigo  is  curious :  it  was  early  known  in  India,  whence  it  had 
Is  name  among  the  Portuguese ;  for  it  signifies  only  the  Indian 
djre  :  but  its  vsuue  was  not  understood  in  Europe  before  the  middle 
PI  the  16th  century :  and  then  ito  use  was  either  restricted  or 
VltoUy  prohibited,  from  a  notion  of  its  being  injurious.  In 
Inland  it  was  prohibited  firpm  the  time  of  Elisabeth  to  Charles  II« 
il  the  edict  relative  to  it,  the  indigo  is  described  as  a  corrosive 
tit^stance.  In  France  dyers  weit  allowed  to  use  only  a  certain 
quvntity  of  it.  Indigo  does  not  give  so  briliiaift  a  colour  as 
PriMian  blue :  but  it-  is  extremely  durable.  When  dissolved  in 
Bulpiuric  acid  (spirits  or  oil  of  vitriol)  indigo  forms  Soott's  liquid 
blue,|ised  in  celoiiring  silk  stockings,  &c. 

Sv^t,  When  the  mineral  cobalt  is  oxydated  and  freed  from 
its  arsynic  it  is  caUed  zaiTre.^  This  melted  with  three  parts  of 
quartz  y  flint  and  one  part  of  potash,  forms  glass  of  a  beautifol 
blue  coNur,  which  when  reduced  to  powder  is  .called  smalt.  The 
blue  emp^yed  with  starch,  for  linen,  &c,  is  also  made  of  this  glass. 
Smalt  is  ^o  used  by  the  painters  of  earthen-ware  and  porcelain, 
and  by  en^eilers.  Bice  is  only  smalt  reduced  to  an  extremely 
ine  powdei^  "*  " 

3.  Broicn  colours.  Bistre  k  the  finer  parts  extracted^  from  the 
soot  of  burnt  wood  ;  and  is  much  used  alone  for  sketches  in  water- 
colours)  being  a  warm  transparent  cblour. 

Coifgnt'earlk  is  a  dark  blackish  brown  mineral ;  although  what 
is  usually  sold  in  the  shops  is  an  artificial  mixture,  aud  not  really 
i>rought  from  Cologne  in  Gennany :  it  is  a  very  useful  colour. 
.  Vmbre  is  a  native,  ocbreous  earth,  originally  brought  from  Um- 
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Wia  ia  Italy :  it  is  of  a  li|^ht  thrown  when  raw,  and  stands  well. 
When  btimt  or  calcined  in  the  fire  it  acquires  a  fine  rich  deep 
brown  colour,  of  great  use. 

4.  Greens.  There  are  few  substances  that  are  so  useful  as  greens, 
IB  their  simple  state ;  so  that  artists  in  general  produce  their  green 
colours  by  mixture  of  blue  and  yellow :  and  by  varying  the  pro- 
portions of  these  colours  any  variety  of  green  tints  may  be  ob« 

tained. 

Sap-green  is  the  concrete  iuice  of  the  buck-thorn  berries :  it  is 
fiever  used  with  oil ;  but  in  flower-painting  or  colouring  prints  &c* 

VerdifffiM.  Plates  of  copper  exposed  to  the  fumes  of  strong 
vinegar  in  the  air  will  be  converted  into  a  green  rust  or  oxyde 
called  Verdigris.  It  is  prepared  in  large  quantities  about  Monl< 
pellier  in  tlie  south  of  France,  by  laying  alternate  strata  of  copper 
plates  and  husks  of  grapes,  while  the  vinous  fermentation  b  going 
on,  which  soou  grow  acid,  and  corrode  the  <;opper.  Whei| 
^ey  have  remained  in  this  state  for  some  time,  the  plates 
are  moistened  with  water,  and  exposed  to  the  air^  and  the  verdigris 
is  scraped  off.  It  is  of  a  bluish  green  colour;  but  has  no  body 
and  does  not  keep  its  colour  ^ell.  Distilled  verdigris  is  prepared 
from  the  coq^non  sort,  by  dissolving  it  in  vinegar.  This  is  of  a 
very  bright  green,  and  is  chiefly  used  for  colouring  maps,  and  in 
varnishes*  It  is  perhaps  unnecessary  to  observe  (i^t  thu  col^iir^ 
like  efery  nther  piroduce  of  copper,  is  highly  poisonous. 

6.  Red  colQurSm  ^  Jjakes  are  a  class  of  colours  formed  by  the 
combination  of  alum,  and  the  oxyde  or  calx  of  tin,  with  the 
colouring  matter  of  vegetables.  Tke  lakes  used  are  chiefly  reds, 
of  different  qualities  according  to  the  substances  employed :  the 
principal  are  carmine,  Florence-lake,  and  madder- lake. 

Comme  is  a  very  rich  bright  crimson  colour,  and  stands  well 
^hen  mixed  up  with  water.  In  preparing  carmine,  4  ounces  qf 
finely  powdered  cochineal  are  poured  into  4  or  6  ouarts  of  disitjUed 
yrater,  th^t  has  been  boiled  in  a  petoter  kettle,  and  then  boiled  six 
minutes  longer.  Eight  scruples  of  Roman  alum  in  powder  l^re  tbea 
pdded,  and  the  whole  kept  on  the  fire  one  minute  longer.  Whe^ 
the  sross  powder  has  subsided,  and  the  decoction  is  clear,  it  it 
fnure&lly  decanted  into  lar|;e  glasses,  where  it  remains  covqf«j4 
oyer  and  undisturbed,  until  ^  fine  powder  settle  down  to  the 
bottom,  which  is  the  carmine.  The  liquor  is  then  poured  of,  mi4 
^e  powder  is  gradually  dried.  From  the  liquor  the  remaining 
colour  may  be  separated,  by  the  solution  of  tin,  when  a  carmine  is 
obtained,  little  inferior  to  the  former.  .    , 

Fhrencelake  is  the  kind  generally  used  under  the  name pf  lake. 
It  is  a  very  beautiful  colour  in  both  water  and  oil,  but  it  does  not 
iliand ;  and  unfortunately,  no  proper  substitute  for  it  is  yet  known. 
The.  best  sort  may  be  made  from  the  sediment  of  cochineal,  ,tlh 
maining  in  the  kettle,  after  making  carmine,  adding  a  little  (iof^hi- 
jwal,  or  Brasil-wood,  and  precipitatin|;  the  colour  by  tin. 

Modder^hke  is  not  so  bri^it  and  rich  as  the  foregoing  (colour*  f 
but  it  stands  much  better :  it  is  prepared  much  in  the  same  way^ 
'  M9ie-4ake  is  genenilly  cidled  rQse^pink,    Jt  is  qifide  0p  ^  bf^sis  gf 
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ciialk  with  the  eoloukof  Brasil  or  Caaspechy-wbod.     Ai  It  d6^ 
hot  stand  it  is  used  only  for  house-painting  or  paper*hanginp. 

VermWuM  is  of  a  bright  scarlet  colour,  formed  by  a  combinatioii 
xff  niercUry  or  q tuck-silver  with  sulphur :  when  coarse,  or  in  the 
tr>re  it  is  called  cinhabar.  It  ought  to  be  of  a  Very  bright  scarlet^ 
inclining  a  little  to  a  cnmsbn  hue.  In  oil  it  stands  well :  but  in 
%vater  it  is  apt  to  turn  black. 

.  Red'iead  or  mtttttrni  is  lead  calcined  in  a  strong  heat  till  it  ac^ 
iRjuire  a  red  colour,  by  exposing  it  with  a  large  surfhce  to  thfe  fire. 
It  is  also  nmde  from  litharge,  which  is  a  calx  or  oxyde  of  lead  i 
but  this  Colour  is  not  equiail  to  the  first  sort.  Red-lead  is  apt  to 
ftnm  black  in  both  oil  and  Water,  and  is  therefore  used  only  id 
eoarse  Woilis. 

Indian-red  is  very  useful,  answeriiig  some  of  the  t)ulrpo9es  of  lake^ 
And  keeping  its  colouf.    The  genuine  sort  comes  from  India :  but 
great  part  of  what  is  sold  is  niade  in  this  country. 
.  VeneHan-red  and  Spamsh^own  are  mineral  substances  inclining 
to  searkt  \  but  too  coarse  for  any  purpose  but  house-painting. 

Bumt-ockre  is  the  COkbdion  yellow  mineral  heated  in  the  fire  tilt 
ft  become  red :  it  is  a  very  gtiod  and  useful  colour  in  both  oil  and 
Water;  and  like  all  preparations  of  bchre  it  stands  well. 

Red^halk  is  used  as  a  crayon,  for  drawing  on  paper.  It  i^ 
much  like  Venetian-red,  and  of^en  used  in  its  room.  It  may  b^ 
employed  in  oil  as  well  as  in  water,  and  stands  perfectly  welL 

BktiU  terra  di  Siennn  is  nkade  by  calcining  the  raw  Sienna  earth 
till  it  become  red*  Being  of  a  very  tich  tint,  it  is  much  used  in 
drawing  and  painting,  and  keeps  its  colour  well. 

It  is  to  be  observed  on  this  head  of  red  colours,  that  red-ochre 
luid  Venetiaii-red  differ  in  nothing  from  weli-calcined  colcothar  of 
Vitriol  (green  copperas  heated  till  it  melt  and  turn  to  a  ted  powder.) 
The  oxydes  (ochres)  of  iron  may  b^  made  to  appear  either  purplish^ 
or  inclining  to  scarlet,  according  to  the  manner  in  which  tht 
^cinatioD  is  perfQimed.  If  the  matter  be  subjected  to  an  intense 
heat  it  becomes  ted :  but  the  mixture  of  a  small  quantity  of  in* 
flamm|J>le  substance  gives  it  a  purplish  cast.  Hence  varioui 
colours  are  sold  Under  different  names,  which  yet  differ  from  each 
other  only  in  the  slight  circumstances  here  mentioned :  such  are 
JBcarlet-ochre,  .Spanish-brown,  bumi  terra  di  Sietma,  It  is  to  be 
noticed  that  the  oXydes  of  iron  never  show  their  colours  until  they 
|»ecome  cold.  Colcothar  of  vitriol  while  hot  is  always  of  a  very 
dark  dusky  purple^ 

6.  Whiie  cohurs.  These  are  in  general  flake-white,  white-lead, 
pearl-white,  Spanish-white,  egg-shell-white,  &c.  Fiake  and  white-^ 
iead  are  the  same  substance  differently  prepared.  A  range  of  pots 
mied  with  vinegar  are  placed  on  tanner's-bark  or  hors^-dung,  to 
receive  a  moderate  heat.  On  the  pots  are  placed  plates  of  lead 
foil  of  holes.  The  arid  vapour  acts  upon  the  le^d  and  corrodes 
it,  fofming  white-lead.  Flake-white  is  only  the  finer  parts  of  th^ 
isame  substance.  These  prepa^ions  of  lead  answer  well  in  oil- 
|>aintiiig:  but  in  water,  flake  tur^s  black,  and  should  therefor^ 
iKver  be  used.    Another  more  powerful  reason  exists  for  rcjeclinf 
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w  t>re]^anilions  of  lead,  notwithstanding  their  general  ustefiilnew 
In  painting.  Lead  taken  internally,  even  in  a  very  small  quantity^ 
produces  very  violent  and  destructive  effectsr  on  animals.  As  lead 
eilters  into  the  composition  of  enameb  and  glazing  for  porcelaia 
and  common  pottery^  the  greatest  caution  ought  to  be  employed 
in  using  those  vessels,  for  holding  any  acid  substances*  Water 
has  no  action  upon  lead,  unless  the  air  have  access  to  it,  when  m 
-white  crust  is  produced,  as  we  see  in  cisterns  or  roo6  of  Iea4»^ 
which  is  the  oxyde  of  lead.  House*painters,  who  are  not  vetj 
particularly  careful  to  Heep  themselves  clean,  are  apt  to  contra^ 
distempers  from  the  white-lead  tiiey  use.  Violent  bowel-cooK 
plaints,  rheumatisms,  even  palsy  itself,  have  frequently  attacked 
persons  exposed  to  the  fumes  of  lead.  The  dreadful  dry-belly^ 
ache  of  the  West  Indies  is  attributed  to  the  use  of  leaden  vessals  ia 
household  business. 

1\>  discover  a  proper  substitute  for  preparations  of  lead  ia 
colours,  particularly  in  house»painting  m6ny  efforts  have  been 
made,  by  men  of  science,  particularly  in  France:  but  hitherln 
so  far  without  success  that  noae  has  been  found  which  can  be 
furnished  sufficiently  cheap  to  become  a  substitute  for  white-lead* 
Pure  carbonate  of  lime  (limestone,  chalk,  tnarble)  is  very  useful  im 
water  colours,  and  stands  perfectly  welK  The  white  drawn  by 
calcination  from  egg  and  oyster^^'shells,  and  Spanish-white^  or 
common  whitening,  answers  the  same  purpose. 

Yeliow  colours.  Jndian^yeilotD  is  the  brightest  of  all  for  water* 
4eolours,  and  is  perfectly  durable.  It  is  said  to  be  procured  frooi 
the  water  of  the  buffalo.  In  India  the  natives  use  this  materia^ 
to  colour  their  callicoes,  without  any  mordant  to  fix  it,  so  tfan 
yellow  is  washed  out  every  time  the  cloth  is  cleaned^ 

King^s-yeltow  is  refined  orpiment,  a  mineiml  combination  of 
arsenic  with  sulphur ;  it  may  also  be  procured  by  subliming  these 
two  substances  together :  it  gives  a  very  bright  yellow,  but  does 
not  stand  well :  great  caution  ought  to  be  exercised  in  using  it,  as 
it  is  a  powerful  poison. 

Napies-yelkno  is  a  prepahition  of  lead  and  antimony^  fomishiaf 
ta  very  bright  and  durable  colour. 

Yeliow-'ochre  contains  an  oxyde  of  iron :  it  is  cheap  and  not 
Very  bright,  but  is  valuable  on  account  of  its  durability. 

IhUch'pink  is  said,  but  prolrably  erroneously,  to  be  formed  of 
chalk  coloured  with  the  juice  of  a  certain  French  berry :  it  does 
not  stand,  and  is  of  little  value^ 

Massicot  is  an  oxyde  of  lead  produced  by  calcining  white-lead  t 
as  the  coloui  is  not  f  ery  bright,  this  substance  is  but  little  used. 

Raw  terra  di  Sienna  gives  a  fine  warm  colour,  and  stands  welL 
Yellow  tints  may  also  1^  drawn  from  turmeric,  saffron,  and  odier 
vegetables :  but  thev  are  either  feeble  or  so  apt  to  change,  as  to 
be  in  general  of  little  service. 

The  reader  will  have  observed  the  terms  warm  and  addj  em- 
ployed in  speaking  of  the  application  of  colours  in  drawing  and 
painting,  lliese  words  are  used  metaphorically,  in  allnsMn  to 
those  objects  in  nature  which  excite  in  us  the  ideas  of  beat  and 


